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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


MODELLING WATER MOVEMENT _IN 
DRAINED CLAY SOIL. I. DESCRIPTION OF 
THE MODEL, SAMPLE OUTPUT AND SENSI- 
TIVITY ANALYSIS, 

Silsoe Coll. (England). 

For primary bibliographic entry see Field 2G. 
W88-05995 


CLIMATE FLUCTUATIONS AND RECORD- 
HIGH LEVELS OF LAKE MICHIGAN, 

Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

For primary bibliographic entry see Field 2H. 
W88-06117 


RETURN PERIOD FLOW PREDICTION WITH 
UNCERTAIN PARAMETERS, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

C. T. Haan, and R. E. Schulze. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 665-669, 
May-June 1987. 10 fig, 3 tab, 11 ref. 


Descriptors: *Runoff forecasting, *Rainfall-runoff 
relationships, *Statistical analysis, Runoff volume, 
Transformation theory, Probability distribution, 
Curve number equation, Watersheds, Soil water. 


The relationship between the return period of a 
flow volume and the return period of a rainfall 
producing the flow is addressed by considering the 
rainfall for a given return period as a constant and 
the parameters in the equation used to compute 
flow as random variables. Using transformation 
theory, the probability density function describing 
the random nature of the parameters is transformed 
to a probability distribution of flow volume, given 
rainfall. Confidence intervals are computed for the 
flow estimates from the resulting probability densi- 
ty function. The watersheds used in the study are 
all research watersheds whose data are reported by 
the USDA, Agricultural Research Service. The 
futility of trying to define the rainfall-runoff rela- 
tionship with one, single-valued parameter S (the 
maximum potential abstraction from rainfall, most 
of which would be in the form of soil water 
storage capacity just prior to rainfall is demonstrat- 
ed). When using the Soil Conservation Service 
curve number equation, reasonable estimates for 
the 80% confidence intervals on runoff volume can 
be obtained by using dry antecedent condition and 
wet antecedent condition curve numbers in the 
estimating equations for runoff. (Shidler-PTT) 


WATER VAPOR TRANSPORT OVER THE 
INDIAN OCEAN DURING THE 1979 SUMMER 
MONSOON: PART II. WATER VAPOR BUDG- 


ETS, 

Florida State Univ., Tallahassee. Dept. of Meteor- 
ology. 

For primary bibliographic entry see Field 2B. 
W88-06367 


METEOROLOGICAL FORCING AND WATER 
LEVEL FLUCTUATIONS ON LAKE ERIE, 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research. Branch. 

For primary bibliographic entry see Field 2H. 
W88-06393 


TIME SERIES METHODS IN HYDROS- 
CIENCES. 

For primary bibliographic entry see Field 7C. 
W88-06496 


FITTING DYNAMIC MODELS TO HYDROLO- 
GICAL TIME SERIES, 
Waterloo Univ. (Ontario). 


Dept. 
Design Engineering. 


of Systems 


For primary bibliographic entry see Field 7C. 
W88-06507 


SOME ASPECTS OF NON-STATIONARY BE- 
HAVIOUR IN HYDROLOGY, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

N. T. Kottegoda. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 130-150, 9 fig, 5 tab, 12 ref. 


Descriptors: *Hydrologic studies, *Non-stationary 
behavior, *Model studies, *Statistical methods, 
Autoregression, Rainfall, Hydrologic models, 
River flow, Linear analysis, Flow profiles. 


Non-stationary behavior in hydrology was investi- 
gated with particular attention to modelling. Ap- 
plication was made to 12 series of annual rainfall 
and river flows from Northern Utah and to the 
Nile flows at Aswan Dam. Different aspects of 
non-randomness were investigated by fitting linear 
autoregressive types of models and examining the 
residuals, by means of the Box-Pierce portmanteau 
lack-of-fit test, three non-parametric tests, the Von 
Neumann ratio test for normal data, and rescale 
range. The alternative approach adopted was to 
investigate evolutionary changes through estimat- 
ed spectral functions of over-lapping sequences. 
Non-stationarities was then quantified by relative 
mean values of chi-squared in particular frequency 
bands. (See also W88-06496) (Lantz-PTT) 
W88-06508 


STOCHASTIC MODELLING OF HYDROLOG- 
IC DATA, 

Waterloo Univ. (Ontario). 

T. E. Unny. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 224-243, 3 fig, 1 tab, 31 ref. 


Descriptors: *Hydrologic data, *Data interpreta- 
tion, *Stochastic process, *Rainfall-runoff relation- 
ships, *Model studies, Data collections, Periodici- 
ty, Seasonal variation, Diurnal variation, Mathe- 
matical studies. 


Daily streamflow time series are different from 
monthly and yearly time series in that these time 
series are characterized by the occurrence of sharp 
peaks and exponential decay. The cause-effect rela- 
tionship in rainfall-runoff processes is stronger in 
the short interval time series. The periodicities are 
induced in the streamflow time series by the geo- 
physical cycle. This is reflected in the occurrence 
of high precipitation and high runoff during the 
summer months, and low precipitation and low 
runoff during the winter months in Northern cli- 
mates. Means and variances of hydrologic time 
series are larger in summer and smaller in winter 
months. Non-homogeneity in time also occurs in 
the form of trends in data as well as in the form of 
gradual and sudden variations in the stochastic 
nature of the data. The following procedure is 
often carried out in connection with streamflow 
time series modelling (given an historically record- 
ed data series): (1) assume ergodicity; (2) assume a 
stochastic process; (3) calculate certain parameters 
from the recorded data and assume that these 
parameters are the statistics for the process; and (4) 
assume that the so-defined stochastic process is the 
generating mechanism from which the recorded 
data is derived as a sample. With so many assump- 
tions, a stochastic model is considered to be ob- 
tained for the time series. It is emphasized that this 
procedure bears no relationship to the physical 
phenomena on which the data have been recorded. 
In addition, this procedure could often become 
irrelevant when its results are applied in connec- 
tion with water resources planning and manage- 
ment. Objections can also be raised from heuristic 
and philosophic points of view. All that is required 
to complete the above procedure is a few param- 


eters, at the most three or four, determined from 
the data; otherwise the whole set of data can be 
discarded. (See also W88-06496) (Lantz-PTT) 
W88-06514 


RAINFALL-RUNOFF MODEL FOR DAILY 
FLOW SYNTHESIS, 

National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 

M. Mimikou, and A. R. Rao. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co.., 
New York. 1982. p 297-314, 1 fig, 12 ref. 


Descriptors: *Rainfall-runoff relationships, *Hy- 
drologic models, *Flow profiles, *Stochastic proc- 
ess, *Model studies, Autoregression, Regression 
analysis, Statistical models, Simulation analysis, 
Hydrographs. 


A dynamic stochastic model for synthesis of daily 
flows and flood hydrographs at a certain site in a 
river reach uses as inputs the inflows at an up- 
stream point of the reach and the rainfall on the 
basin between the upstream and downstream 
points. The model consists of three parts: an 
inflow-outflow transfer function model, a Kalman 
filter for the lateral flow contribution of the drain- 
age basin, and a second order autoregressive model 
for the noise component. The model for the lateral 
flow contribution to the outflow was necessary to 
correct the outflows given by the inflow-outflow 
transfer function of the system and it enables 
proper accounting of the lateral flow into the 
reach. The model was tested by using observed 
data. Daily flows and flood hydrographs at the 
downstream location simulated by using the model 
agreed with the historic data with remarkable ac- 
curacy. The synthesized data preserve the histori- 
cal mean, skewness, kurtosis, lag-one autocorrela- 
tion and inflow-outflow cross-correlation coeffi- 
cients at the 90% confidence level and the variance 
at the 95% confidence level. The mcdel is efficient 
in extending daily flow records, estimating missing 
daily data and flow hydrographs, and for simulat- 
ing daily reservoir inflows in real time, etc. The 
model is especially useful for synthesizing flows 
from basins of irregular hydrological characteris- 
tics and for which only limited data are available. 
(See also W88-06496) (Author's abstract) 
W88-06519 


MODEL FOR SIMULATING DRY AND WET 
PERIODS OF ANNUAL FLOW SERIES, 
Technical Univ. of Istanbul (Turkey). Dept. of 
Hydraulics and Water Power. 

M. Bayazit. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an.International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 325-340, 4 fig, 6 ref, append. 


Descriptors: *Hydrologic models, *Annual flow, 
*Flow patterns, *Simulation analysis, *River flow, 
*Model studies, Droughts, Floods, Mathematical 
studies, Seasonal variation. 


A two-stage model was developed with the pur- 
pose of simulating periods of flows of various 
magnitudes. Observed annual flows of a river were 
arranged into n subsets in view of their positions 
with respect to the suitably chosen truncation 
levels. Elements of the transition matrix between 
the states are determined from the observations. In 
the first stage of the simulation, states of flows are 
generated by a Markovian process which preserves 
the transition matrix. In the second state, actual 
values of flows are produced by means of a first- 
order autoregressive model. Two-state and three- 
state versions of the model are described. The two- 
state model simulates dry periods at a certain trun- 
cation level while the three-state model preserves 
the positive and negative run-lengths of observed 
flows which may have different values. Therefore, 
these two models may account for extreme 





Field 2—WATER CYCLE 


Group 2A—General 


droughts and differential persistence, respectively. 
Applications of the models to the simulation of 
annual flows of a river exhibiting differential per- 
sistence are presented. (See also W88-06496) (Au- 
thor’s abstract) 

W88-06521 


COMBINED SNOWMELT AND RAINFALL 
RUNOFF, 

Kanazawa Inst. of Tech. (Japan). 

K. Mizumura. 

IN: Time Series Methods in Hydrosciences.. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 341-350, 4 fig, 2 ref. 


Descriptors: *Statistical analysis, *Model studies, 
*Rainfall-runoff relationships, *Snowmelt, *Sur- 
face flow, *Sai River, *Japan, Water storage, Res- 
ervoirs, Mathematical studies, Hydrologic models, 
Seasonal variation. 


The area facing the Sea of Japan is the region with 
heavy snowfall in Japan. Snowmelt runoff is stored 
in reservoirs with accurate predictions necessary 
for water level controls in reservoirs. During the 
snowmelt period rainfall and snowmelt runoffs are 
the dominant source of streamflow. The study area 
used for the rainfall-runoff process and the snow 
accumulation-snowmelt runoff process is the Sai 
River watershed located in the southeast of Kan- 
azawa city in Japan. The watershed area is 56.1 sq 
km and the meteorological data are observed at the 
measuring station. Four tank models were used for 
rainfall-runoff analysis. The parameters in the tanks 
modeled were identified by the algorithm of the 
maximum a posteriori estimation on each time step. 
By using this method, it possible to predict snow- 
fall in mountains during winter. The prediction of 
mean daily runoff (combined rainfall and snowfall 
runoff in the previous day by meteorological fac- 
tors) becomes possible. Since the measuring station 
is located 300 m above the sea, it snows in the 
mountains while raining at the measuring station in 
November or December. The usage of air temper- 
ature at 9 a.m. can result in error. For example, the 
cases where the air temperature at 9 a.m. < 0 C 
and the maximum temperature in the day > 0 C, 
the runoff is zero in calculations, but still has some 
value in data. (See also W88-06496) (Lantz-PTT) 
W88-06522 


SHOULD WE SEARCH FOR PERIODICITIES 
IN ANNUAL RUNOFF AGAIN, 
Vassragsregulantenes Forening, Asker (Norway). 
A. Willen. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific. Publishing Co., 
New York. 1982. p 362-373, 2 fig, 4 tab, 2 ref. 


Descriptors: *Time series analysis, *Model studies, 
*Stochastic process, *Model studies, *Rainfall- 
runoff relationships, *Periodicity, *Mathematical 
analysis, *Norway, Runoff, Precipitation, Hydro- 
logic models, Annual distribution, Statistical analy- 
sis. 


Annual series of runoff and precipitation are dis- 
cussed. The search for hidden periodicities in 
annual hydroclimatological series that took place 
earlier has been replaced by a ‘stochastic modeling’ 
approach during the last 15 years. According to 
this school, the cosine components one may possi- 
bly find in annual series are a result (almost) entire- 
ly of change, and should not be used in any model- 
ing or forecasting procedures. While recognizing 
the importance of stochastic elements in hydrocli- 
matological phenomena, this study concludes that 
the use of simple harmonic components could be 
justified in some cases, if used with care. This 
conclusion is supported by analysis of some series 
from and in the neighorhood of Norway, and a 
discussion of arguments for and against the use of 
cosine components in stochastic modeling of hy- 
droclimatological phenomena. In the analysis the 
split-sample technique was applied, where each 


series was divided into two or three parts. For 
most periods, the phases and amplitudes were dif- 
ferent, a result that was expected. However, a 
period of about 19 years was found in both parts of 
a Norwegian runoff record of 108 years, in which 
both the amplitudes and phases were in accord. 
Moreover, similar results were found for some 
other series. (See also W88-06496) (Author's ab- 
stract) 

W88-06524 


INFORMATION THEORETICAL CHARAC- 
TERISTICS OF SOME STATISTICAL MODELS 
IN THE HYDROSCIENCES, 

British Columbia Univ., Vancouver. 

For primary bibliographic entry see Field 7C. 
W88-06528 


RAINFALL-FLOW RELATIONSHIP IN SOME 
ITALIAN RIVERS BY MULTIPLE STOCHAS- 
TIC MODELS, 

C.N.R./LR.P.L., Torino. 

E. Caroni, F. Mannocchi, and L. Ubertini. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 455-464, 2 fig, 4 tab, 15 ref. 


Descriptors: *Rainfall-runoff relationships, *Italy, 
*River flow, *Stochastic process, *Mathematical 
analysis, Mathematical equations, Simulation anal- 
ysis, Flow profiles, Forecasting. 


The hourly rainfall-flow relationship was studied 
by multiple transfer plus noise methodologies. The 
general form of the models is illustrated with a 
mathematical formula. This formula, where one or 
two inputs can be eliminated, was utilized to build 
operative models for flow simulation and flow real 
time forecast. The models and the results for some 
events of two Italian basins (Sieve, 831 sq km; 
Toce, 1535 sq km) and of two experimental basins 
(Marchiazza, 5 sq km; Fosso degli Impiccati, 7.6 sq 
km), are presented. In addition to properties, limits 
and possible future developments of multiple trans- 
fer plus noise methodologies in this field are dis- 
cussed. (See also W88-06496) (Author's abstract) 
W88-06531 


KINEMATIC HYDROLOGY AND MODEL- 
LING, 


University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Civil Engineering. 

D. Stephenson, and M. E. Meadows. 
Developments in Water Science, No. 26. Elsevier, 
New York, 1986. 250 p. 


Descriptors: *Model studies, *Kinematic hydrolo- 
gy, *Hydrologic models, Mathematical studies, 
Overland flow, Streamflow, Groundwater move- 
ment, Kinematics, Peak flow, Flow profiles, Com- 
puter models, Catchment areas, Pipe flow. 


Much of the literature on the kinematic method 
has been highly mathematical and often of an 
experimental nature. The equations, graphs and 
models published are often of little use to the 
practical engineer, and may discourage him from 
using this method. In fact, once confidence is 
gained, the method can be applied in simple form 
to a variety of catchments. The terms kinematic 
refers to movement where accelerations are negli- 
gible, which is generally applicable to overland 
and shallow stream flow. The book is aimed at 
both the theoretician and the practitioner. There- 
fore, the mathematical sections are useful if model- 
ling is required, but the chapters on design charts 
could be read with very little mathematical under- 
standing other than a basic appreciation of the 
kinematic method. The scope of the kinematic 
method is unlimited from the point of view of the 
researcher with an inquiring mind. Some of the 
theoretical considerations are taken further in 
Chapter 2 on kinematic equations, 4 on assump- 
tions and 5 on numerical theory for modelling. On 
the other hand, the practitioner (more interested in 
the best answer available) will find value in Chap- 
ter 3 on peak flows, Chapter 6 with dimensionless 


hydrographs and possibly Chapter 7 on marginal 
effects and 9 with some examples of the value of 
the techniques. Chapters on modelling include: 
Chapter 8 on flow in conduits, and 10, 11 and 12 
with examples of computer models of various 
catchments. (Lantz-PTT) 

W88-06597 


HYDROLOGY OF THE NILE BASIN, 
International Inst. of Hydraulic and Environmental 
Engineering, Delft (Netherlands). 

M. Shahin. 

Developments in Water Science, No. 21. Elsevier, 
New York. 1985. 575 p. 


Descriptors: *Nile River, *River basins, *Hydro- 
logic systems, Rainfall-runoff relationships, Evapo- 
ration, Transpiration, Evapotranspiration, Hydro- 
logic budget, Geohydrology, Mathematical stud- 
ies, Groundwater, Water storage, Water control. 


The hydrological aspects of the Nile River basin 
and the different factors affecting them, are de- 
scribed. The inflow-outflow balance of the Nile 
system from the source up to mouth sub-basin-wise 
is considered. The components of the hydrologic 
cycle which enter in the water balance are the 
rainfall, evaporation, evapotranspiration and the 
change of water in storage, both in volume and 
level. Each of these components is presented as 
observed in nature, recorded from experiments or 
found from computations, together with an expla- 
nation of the procedures used and the interpreta- 
tion of the results obtained. Attention is paid to the 
losses which take place in parts of the basin. The 
meteorologic and hydrologic data at the key sta- 
tions on the Nile and its tributaries are analyzed 
and their basic statistical properties given. A chap- 
ter is devoted to the geohydrology of the basin and 
to the groundwater situations and potentialities in 
some of the countries sharing the Nile Basin. Stor- 
age, control and conservation works (both existing 
and planned), and the impacts of such works on 
the environment are described. (Lantz-PTT) 
W88-06608 


WESTERN WATER MADE SIMPLE. 
For primary bibliographic entry see Field 6G. 
W88-06609 


MEASUREMENTS AND _ ANALYSIS’ OF 
RUNOFF FROM SUBSURFACE DRAINED 
FARMLANDS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

S. Natho-Jina, S. O. Prasher, C. A. Madramootoo, 
and R. S. Broughton. 

Canadian Agricultural Engineering CAEOAI, 
Vol. 29, No. 2, p 123-130, 1987. 10 fig, 3 tab, 6 ref. 


Descriptors: *Rainfall-runoff relations, *Subsur- 
face drainage, *Storm seepage, *Surface runoff, 
*Agricultural runoff, Hydrographs. 


The correlation between agricultural subsurface 
drainage systems and peak flow rates was investi- 
gated by measuring both surface and subsurface 
components of runoff on an 11-ha field in Orm- 
stown, Quebec. Depth of runoff, peak flow rate 
and time parameters were estimated from meas- 
ured hydrographs. Longer times to peak were 
observed on the subsurface flow hydrographs com- 
pared to the surface runoff hydrographs. (Author's 
abstract) 

W88-06783 


2B. Precipitation 


RAINFALL INTENSITIES FOR SOUTHEAST- 
ERN ARIZONA, 

Agricultural Research Service, Tucson, AZ. 

H. B. Osborn, and K. G. Renard. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 195-199, 
February 1988. | fig, 2 tab, 10 ref. 


Descriptors: *Rainfall-runoff relationships, *Rain- 
fall intensity, *Runoff, *Storms, *Model studies, 





*Arizona, *Weather data collections, Watersheds, 
Drainage. Rainfall, Simulation. 


Small watershed storm runoff in the southwestern 
United States is dominated by intense, short-dura- 
tion convective rains of limited areal extent. Storm 
drainage design is often based on rainfall informa- 
tion published by the National Weather Service in 
the National Oceanic and Atmospheric Adminis- 
tration (NOAA) Atlas 2 series. In NOAA Atlas 2, 
short-duration rainfall is derived by an extrapola- 
tion procedure from maps of 6-hr and 24-h rainfall 
amounts with different frequencies. Intensity-dura- 
tion-frequency values for 1 hr and less, based on 
data from a dense network of rain gauges in south- 
eastern Arizona, were compared to similar values 
derived from NOAA Atlas 2. Differences in rain- 
fall intensities obtained from the two methods are 
illustrated by simulating and comparing peaks and 
volumes of runoff. For southeastern Arizona, esti- 
mates of short-duration precipitation intensities, 
based on NOAA Atlas 2, were substantially lower 
than estimates based on data from a dense rain 
gauge network for less frequent events (50- and 
100-year frequencies). Runoff peaks and volumes, 
as estimated with a distributed mathematical rain- 
fall-runoff model, were underestimated for the less 
frequent events, particularly for the 100-yr storm, 
based on NOAA Atlas 2. (Alexander-PTT) 
W88-05953 


SEEDLING EMERGENCE OF CHICKPEA 
(CICER ARIETINUM L.), PIGEONPEA (CA- 
JANUS CAJAN L.) AND PEARL MILLET 
(PENNISETUM TYPHOIDES L.) EFFECT OF 
DIFFERENTIAL SOIL CRUSTING, AS _IN- 
DUCED BY RAINDROP SIZE, AND DEPTH OF 
SOWING, 

Indian Agricultural Research Inst., New Delhi. 
Div. of Agricultural Physics. 

For primary bibliographic entry see Field 21. 
W88-05972 


RATE OF HETEROGENEOUS PHOTOCATA- 
LYTIC OXIDATION OF NO2-) IN CLOUD 
WATER DROPLETS. ESTIMATED FOR HYPO- 
THETICAL ENVIRONMENTAL CONDITIONS, 
Chiba Univ. (Japan). Dept. of Synthetic Chemis- 
try. 

For primary bibliographic entry see Field 2K. 
W88-05975 


TELECONNECTIONS OF RAINFALL ANOMA- 
LIES AND OF THE SOUTHERN OSCILLA- 
TION OVER THE ENTIRE TROPICS AND 
THEIR SEASONAL DEPENDENCE, 
Max-Planck-Inst. fuer Meteorologie, 
(Germany F.R.). 

H. Behrend. 

Tellus TELLAL, Vol. 39A, No. 2, p 138-151, 
March 1987. 8 fig, 1 tab, 35 ref. 


Hamburg 


Descriptors: *Rainfall, *Tropical regions, *Tele- 
connections, *Southern Oscillation, Seasonal varia- 
tion, Correlation analysis, El Nino, Indian Ocean, 
Pacific Ocean, Wind. 


The teleconnections between rainfall anomalies of 
selected areas within the tropics to each other 
were investigated with respect to their seasonal 
dependence, employing a cross correlation analysis 
technique. They are related to the Southern Oscil- 
lation. The magnitude and phase of these rainfall 
anomalies were computed for a typical El Nino 
event using a so-called composite analysis. Rainfall 
anomalies persist for almost an entire year over the 
islands ‘of the equatorial Central Pacific, whereas 
Over most areas in and around the tropical Indian 
and Pacific Ocean, they only tend to persist for a 
season or two. Seasons during which rainfall 
anomalies are most persistent (in a particular 
region) are also seasons, during which teleconnec- 
tions between rainfall anomalies of these regions to 
each other are strongest. The Southern Oscillation 
is negatively-correiated with the majority of the 
rainfall anomalies except those from India, Indone- 
sia, Hawaii and the North coast of Venezuela. The 
rainfall anomalies calculated for a typical E] Nino 
event fit into this general scheme of teleconnec- 
tion. (Author's abstract) 


W88-05997 


RAINFALL PH IN THE VENEZUELAN SA- 
VANNAH, 

Instituto Venezolano de Investigaciones Cientifi- 
cas, Caracas. 

E. Sanhueza, N. Graterol, and A. Rondon. 

Tellus TELLAL, Vol. 39B, No. 3, p 329-332, July 
1987. 1 fig, 1 tab, 17 ref. 


Descriptors: *Acid rain, *Rainfall, *Hydrogen ion 
concentration, *Rural areas, Venezuela, Acidity, 
Tropical regions, Air pollution, Savannahs, Data 
collections, Developing regions. 


Although acid rain production has been measured 
extensively in industrial regions, very little infor- 
mation exists for rural developing regions. In gen- 
eral, rural areas of tropical South America are not 
affected by industrial pollution to a significant 
extent and the rainfall pH should, therefore, be 
controlled mainly by natural factors. The pH of 
samples collected during rainfall events in 1984 
and 1985 at three sites in the Venezuelan Savannah 
was measured. The volume-weighted average pH 
values at Camburito, Joaquin del Tigre and La 
Paragua were 4.4, 5.1 and 4.8, respectively. These 
low pH values are in agreement with values re- 
ported for other rural areas of tropical South 
America. Possible explanations of natural events 
resulting in the acidic rainfall are H2S04 from the 
natural portion of the sulfur cycle and from weak 
organic acids of unknown, probably natural, orgin. 


(Wood- 
W88-05998 


CHARACTERIZATION OF WEAK ACIDITY IN 
SELECTED PRECIPITATION SAMPLES 
FROM A FOREST ECOSYSTEM, 

Bayreuth Univ. (Germany, F.R.). Inst. of Soil Sci- 
ence. 

For primary bibliographic entry see Field 5A. 
W88-05999 


SCAVENGING RATIO NORMALIZED TO 
REMOVE THE EFFECT OF HUMIDITY, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. 

For primary bibliographic entry see Field 5B. 
W88-06015 


REMOTE SENSING OF WATER VAPOR CON- 
VERGENCE, DEEP CONVECTION, AND PRE- 
CIPITATION OVER THE TROPICAL PACIFIC 
OCEAN DURING THE 1982-1983 EL NINO, 
Research and Data Systems, Inc., Lanham-Sea- 
brook, MD. 

For primary bibliographic entry see Field 7B. 
W88-06077 


CHARACTERISTICS OF EXTREME RAIN- 
FALL EVENTS IN NORTHWESTERN PERU 
DURING THE 1982-1983 EL NINO PERIOD, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
R. A. Goldberg, G. Tisnado M, and R. A. 

Scofield. 

Journal of Geophysical Research JGRCEY, Vol. 
92, No. C13, p 14225-14241, December 1987. 14 
fig, 6 tab, 44 ref. 


Descriptors: *Weather data, *Rainfall, *Storms, 
*Peru, *El Nino, Case studies, Satellites, Remote 
sensing, Weather. 


Using rainfall data from 66 stations within the 
Chira-Piura Project of northwestern Peru, an atlas 
of histograms and contour maps describing the 
daily rainfall characteristics of the region during 
the El Nino period from November 1982 to June 
1983 was prepared. These data were compared 
with those for the same 8-month intervals during 
the 2 years preceding and following the designated 
period. Uniquely during the El Nino period, these 
data often exhibit localized storms of high rainfall 
intensity (> 100 mm/d) which may then disperse 
over wider areas of the region during the follow- 
irig 2-3 days. The region nearby and to the east of 


WATER CYCLE—Field 2 


Precipitation—Group 2B 


Chulucanas (5.10 deg S, 80.17 deg W) appears to 
be a focal point for the initiation of such events, 
particularly during the 1983 months of the period. 
Case studies for a few of the most severe events 
have been performed and compared with an analy- 
sis using GOES satellite cloud imagery in conjunc- 
tion with upper air and surface weather maps, to 
arrive at a possible scenario for the cause and 
evolution of such events. Statistically, a high per- 
centage of the storms were multicellular with scale 
sizes approaching 250 km, with minimum cloud 
temperatures colder than -60 deg C, and durations 
exceeding 6 hr. Such storm systems are consistent 
with the extreme and disastrous rainfall events 
observed from ground stations. The satellite analy- 
sis has also permitted an identification of signifi- 
cant storms beyond the range of the ground-based 
stations during this same time period, demonstrat- 
ing the complementary value of satellite coverage 
for developing a more comprehensive view of the 
processes in effect. (Author's abstract) 

W88-06078 


DEPOSITION RATE OF PARTICULATE AND 
DISSOLVED ALUMINUM DERIVED FROM 
SAHARAN DUST IN PRECIPITATION AT 
MIAMI, FLORIDA, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. Div. of Marine and Atmospheric 
Science. 

J. M. Prospero, R. T. Nees, and M. Uematsu. 
Journal of Geophysical Research JGRDE3, Vol. 
92, No. D12, p 14723-14731, December 1987. 3 fig, 
3 tab, 44 ref. NSF Grants OCE 81-12106, OCE 84- 
05609, OCE 81-11895, and NSF ATM 8016127. 


Descriptors: *Rainfall, *Deposition, *Aluminum, 
*Chemistry of precipitation, *Florida, *Saharan 
dust, Weather, Transport, Metals, Minerals, Partic- 
ulate matter, Atlantic Ocean. 


Precipitation was collected for a l-yr period in 
Miami, Florida. The deposition rate of Al in sam- 
ples containing Saharan dust was 10.1 micro- 
grams/sq m, this flux is equivalent to a mineral 
deposition rate of 126 micrograms/sq cm per year, 
a value comparable to the mineral accumulation 
rate in sediments of the tropical North Atlantic. 
Mineral deposition rates in rain were highly vari- 
able, with 22% of the total occurring in | day and 
68% occurring in 4 days in two separate dust 
episodes. The volume-weighted average concen- 
tration of dissolved Al in dust-related rain events 
was 9.8 micrograms/L; if normalized to the total 
volume of rain that fell that year, the average 
would have a minimum value of 3.0 micrograms/ 
L. The dissolved Al fraction (defined as all Al that 
passes through a 0.45-micron filter) ranged from 
0.5 to 48%, with a volume-weighted mean of 5%; 
solubility tended to increase with decreasing rain 
pH and decreasing mineral concentration. If the 
5% solubility applies to all Saharan dust deposited 
in the tropical Atlantic, then the annual deposition 
rate of soluble Al in this region would be 2 to 8 
times 10 to the 11th power g, a rate commensurate 
with that carried by the Amazon; on a global basis 
the annual input to the oceans of soluble Al in dust 
would be 20 to 40 times 10 to the 11th power g, a 
rate comparable to that carried by rivers. These 
atmospheric input rates of dissolved Al are suffi- 
cient to account for many of the distribution fea- 
tures of Al in the oceans. (Author's abstract) 
W88-0608 1 


DEPOSITION OF AIR-BORNE ACIDIFIERS IN 
THE WESTERN ENVIRONMENT, 

ERT, Inc., Camarillo, CA. 

For primary bibliographic entry see Field 5B. 
W88-06144 


CATION CYCLING IN A BASE-POOR AND 
BASE-RICH NORTHERN HARDWOOD 
FOREST ECOSYSTEM, 

Pennsylvania Univ., Philadelphia. Dept. of Land- 
scape Architecture and Regional Planning. 

For primary bibliographic entry see Field 2K. 
W88-06153 
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REEVALUATION OF THE CLIMAX CLOUD 
SEEDING EXPERIMENTS USING NOAA PUB- 
LISHED DATA, 
Washington Univ 
Sciences. 

A. L. Rangno, and P. V. Hobbs. 

Journal of Climate and Applied Meteorology 
JCAMEJ. Vol. 26, No. 7. p 757-762, July 1987. 6 
tab, 13 ref. 


.. Seattle. Dept. of Atmospheric 


Descriptors: *Precipitation rates, *Rocky Moun- 
tains, *Cloud seeding, *Artificial precipitation, 
*Climax experiment, *Colorado, Silver iodide, 
Temperature effects, Data interpretation, Statisti- 
cal analysis, Rainfall rate. 


There are some significant differences between 
precipitation amounts at Climax 2NW (a station 
situated near the center of the target area for 
seeding in the Climax I and II experiments) that 
have been used in previous statistical analyses of 
the Climax experiments and NOAA (National Oce- 
anic and Atmospheric Administration) published 
values for the same station. In addition, there are 
some differences in the interpolated 500 mb tem- 
peratures used by the Climax experimenters and 
those derived from NOAA sounding data. The 
NOAA data is used to reevaluate, by means of the 
same statistical techniques used by the Climax ex- 
perimenters, the apparent effects of seeding on 
precipitation at Climax 2NW. It is concluded that 
the Climax II experiment failed to confirm that 
precipitation can be increased by artificial seeding 
in the Colorado Rockies. (Sand-PTT) 

W88-06232 


TWO CASE STUDIES OF THE TRANSPORT 
OF DUST STORM AEROSOL AND THE PO- 
TENTIAL FOR INCORPORATION INTO PRE- 
CIPITATION, 

Illinois State Water Survey Div., Champaign. 

K. G. Doty, and R. G. Semonin. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 7, p 763-773, July 1987. 15 
fig, 2 tab, 25 ref. Dept. of Energy Contract DE- 
ACO2-76EV01199. 


Descriptors: *Precipitation, *Chemistry of precipi- 
tation, *Dust storms, *Acid rain, *Water chemis- 
try, *Water pollution sources, Calcium, Deposi- 
tion, Southern Plains. 


To investigate the hypothesis that dust storms en- 
hanced the calcium concentrations in precipitation 
in the mid-1950’s, two case studies were performed 
for major dust events in the Plains of the United 
States during March and April of 1981. Forward 
trajectories were calculated from source areas of 
blowing dust and then compared with hourly radar 
summaries to see if the advected dust cloud inter- 
cepted precipitation over sites of the National At- 
mospheric Deposition Program. Four sites met 
these criteria between the two case studies and 
exhibited extremely high calcium concentration 
and deposition values for the study period. (Au- 
thor’s abstract) 

W88-06233 


PREDICTION OF INDIA MONSOON RAIN- 
FALL ANOMALIES, 

Wisconsin Univ.-Madison. Dept. of Meteorology. 
S. Hastenrath. 

Journal of Climate and Applied peri | 
JCAMEJ, Vol. 26, No. 7, p 847-857, July 1987. 
fig, 3 tab, 38 ref. NSF Grant ATM-8413575. 


Descriptors: *Monsoons, *Rainstorms, *Rainfall, 
*Weather forecasting, India, Meteorology, Model 
studies. 


Investigations into the mechanisms of interannual 
climate variability have led to a considerable diag- 
nostic understanding of monsoon rainfall anomalies 
in terms of the large-scale circulation, and have 
identified plausible precursors in the large-scale 
atmospheric and oceanic setting that may serve as 
input for the development of prediction methods. 
The potential of such predictors for the rainfall 
anomalies of the Indian summers southwest mon- 
soon were examined. Complementing recent stud- 
ies on the feasibility of empirically based climate 


prediction in low latitudes. three topics of general 
interest in tropical climate prediction are explored: 
secular variation of predictability; optimal length 
of dependent record; and updating of this input 
base. Preseason departure characteristics of the 
combined atmosphere-ocean-land system that 
herald monsoon rainfall anomalies include: (1) 
upper airflow over India; (2) temperatures in South 
Asia and the adjacent waters; and (3) the Southern 
Oscillation. (Sand-PTT) 

W88-06234 


CLIMATOLOGY OF MEAN MONTHLY 
SNOWFALL FOR THE CONTERMINOUS 
UNITED STATES: TEMPORAL AND SPATIAL 
PATTERNS, 

New Mexico State Univ., 
Earth Science. 

J. A. Harrington, R. S. Cerveny, and K. F. 
Dewey. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 897-912, August 1987. 
17 fig, 57 ref. 


Las Cruces. Dept. of 


Descriptors: *Snow, *Seasonal Variation, *Spatial 
Distribution, Temporal Distribution, United States, 
Weather, Meteorology, Mathematical analysis. 


Mean monthly snowfall data for 216 stations across 
the conterminous United States were analyzed to 
produce a climatology that identifies statistical, 
spatial and intraseasonal aspects. Geographic vari- 
ations in the length of the snowfall season are 
characterized using two statistics: the number of 
months of snow and the Snow Concentration 
Index (SCI). The annual distribution of mean 
monthly snowfall was also examined using har- 
monic analysis. Snowfall generally peaks in Febru- 
ary; earlier snowfall maxima are found in the Great 
Lakes area and in the Pacific Northwest, whereas 
late February or March maxima occur in the west- 
ern High Plains. Stations with relatively high 
amounts of variance explained by the second har- 
monic indicate (1) areas with a short snowfall 
season such as the southeastern U. S., or (2) areas 
with a long snowfall season that have a tendency 
toward a bimodal distribution. A climatology of 
the changing monthly patterns of snowfall is iden- 
tified through the mapping of individual station 
deviations from a national composite. This proce- 
dure produces contiguous regions that can be relat- 
ed to seasonal changes in the extent and position- 
ing of the circumpolar vortex. The maps reveal 
that positive snowfall deviations predominate: (1) 
in autumn in the northern and western Great 
Plains and the Rocky Mountains (with a full-lati- 
tude trough over the central U. S. and associated 
upslope precipitation); (2) in early winters in the 
Great Lakes (associated with lake-effect storms); 
(3) in late winter over the southern and western 
States (with a fully expanded circumpolar vortex); 
and (4) in spring in the western states (linked to 
seasonal changes in preferred locations of cyclo- 
genesis and associated storm tracks). (Author's ab- 
stract) 

W88-06236 


ANALYSIS OF RECORDING RAINGAGE 
DATA FOR THE ISRAELI Il EXPERIMENT 
PART I: EFFECTS OF CLOUD SEEDING ON 
THE COMPONENTS OF DAILY RAINFALL, 
Hebrew Univ., Jerusalem (Israel). Dept. of Atmos- 
pheric Sciences. 

For primary bibliographic entry see Field 3B. 
W88-06237 


ANALYSIS OF RECORDING RAINGAGE 
DATA FOR THE ISRAELI Il EXPERIMENT 
PART II: DIFFERENTIAL DAY AND NIGHT 
EFFECTS OF CLOUD SEEDING, 

Rochester Univ., NY. Dept. of Statistics. 

For primary bibliographic entry see Field 3B. 
W88-06238 


RELATION BETWEEN INDIAN MONSOON 
RAINFALL, THE SOUTHERN OSCILLATION, 
AND HEMISPHERIC AIR AND SEA TEMPER- 
ATURE: 1884-1984, 

National Oceanic and Atmospheric Administra- 


tion, Silver Spring, MD. Air Resources Lab. 

W. P. Elliott, and J. K. Angell. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 943-948, August 1987. 
2 fig, 3 tab, 18 ref. 


Descriptors: *Monsoons, *Rainfall, *Weather fore- 
casting, *India, Water temperature, Air tempera- 
ture, Seasonal variation, Atmospheric pressure. 


Correlations between the June-September Indian 
monsoon rainfall and Santiago minus Darwin pres- 
sure, Tahiti minus Darwin pressure, and Wright's 
Southern Oscillation Index, as well as the individ- 
ual station pressure deviations themselves, show 
that the monsoon rainfall anticipates the Southern 
Oscillation Indices, and the individual pressure de- 
viations with the exception of the pressure at San- 
tiago. Monsoon rainfall is also negatively correlat- 
ed with sea surface temperatures in the eastern 
equatorial Pacific one to two seasons later. The 
correlations suggest that above average monsoon 
rainfall is associated with below average Southern 
Hemisphere temperatures two to three seasons 
later, whereas above average Northern Hemi- 
sphere winter temperatures - particularly continen- 
tal temperatures - anticipate above average rainfall. 
The correlations with hemispheric temperatures 
are significant only since about 1947, however. A 
strong negative correlation (-.64) between the sea- 
sonal change in Darwin's pressure deviation from 
Dec-Feb to March-May prior to the monsoon, and 
monsoon rainfall is found in the period 1947-84, 
but only weakly in the period before 1947. (Au- 
thor’s abstract) 

W88-06239 


TEMPORAL VARIATIONS IN TUCSON, ARI- 
ZONA SUMMERTIME ATMOSPHERIC MOIS- 
TURE, TEMPERATURE AND WEATHER 
STRESS LEVELS, 

Arizona State Univ., Tempe. Lab. of Climatology. 
For primary bibliographic entry see Field 4C. 
W88-06241 


RETRIEVAL OF WATER VAPOR PROFILES 
VIA PRINCIPAL COMPONENTS: OPTIONS 
AND THEIR IMPLICATIONS, 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

A. E. Lipton, and T. H. Vonder Haar. 

Journal of Climate and Applied Meteorology 
JCAMESJ, Vol. 26, No. 8, p 1038-1042, August 
1987. 3 fig, 2 tab, 6 ref. NOAA Contract 
NA84AA-H-00020. 


Descriptors: *Atmospheric water, *Water vapor, 
*Remote sensing, Satellite technology, Radio- 
sondes, Statistical analysis. 


Principal components have been widely used in 
regression retrieval of atmospheric parameters, but 
when applied to water vapor concentrations their 
use entails special problems. Results of retrieval 
experiments employed High-resolution Infrared 
Radiation Sounder satellite data in conjunction 
with radiosonde observations which are discussed. 
Mixing ratio is a less appropriate parameter for 
principal component-based retrieval than is a 
mean-saturation adjusted mixing ratio. Retrieval 
accuracy was enhanced by identifying the opti- 
mum numbers of eigenvectors to use when trans- 
forming the water vapor profiles and the satellite 
brightness temperatures, resp., into their principal 
components. Three eigenvectors were optimal for 
representation of water vapor, implying that 
HIRS-2 data are capable of retrieving at least 
third-order vertical resolution in water vapor pro- 
files. Principal component-based retrieval was 
compared with standard multiple regression; it was 
found that a hybrid of the two methods gave the 
greatest retrieval accuracy. (Author's abstract) 
W88-06242 


COMBINATION OF MANUALLY DIGITIZED 
RADAR AND GOES IR FOR REAL-TIME DIS- 
PLAY OF RAINFALL INTENSITY, 

Florida Univ., Gainesville. Dept. of Fruit Crops. 
P. H. Heinemann, J. D. Martsolf, J. F. Gerber, and 





D. L. Smith. 

Journal of Climate and Applied Meteorology 
JCAMEJ. Vol. 26. No. 8. p 1046-1049, August 
1987. 7 fig. 12 ref. 


Descriptors: *Rainfall intensity, *Satellite technol- 
ogy. *Infrared imagery, *Maps. *Remote sensing, 
*Radar. Hydrologic maps, Computer networks, 
Agriculture, Florida. 


Manually Digitized Radar (MDR) and Geostation- 
ary Operational Environmental Satellite (GEOS) 
thermal infrared (IR) data were merged to form a 
higher-resolution radar/IR product than represent- 
ed by the MDR. The combination MDR/IR maps 
were processed into a color coded map form and 
disseminated on a real-time basis through a com- 
puter network to users in the Florida agricultural 
community. (Author's abstract) 

W88-06243 


OPTIMIZED RETRIEVALS OF PRECIPITA- 
BLE WATER FROM THE VAS_ SPLIT 
WINDOW, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7C. 
W88-06244 


POSSIBLE APPLICATION OF BACTERIAL 
CONDENSATION FREEZING TO ARTIFICIAL 
RAINFALL ENHANCEMENT, 

Tel-Aviv Univ. (Israel). 

For primary bibliographic entry see Field 3B. 
W88-06245 


DROUGHT TERMINATION AND AMELIORA- 
TION: ITS CLIMATOLOGICAL PROBABILI- 


TY, 

National Climatic Data Center, Asheville, NC. 
For primary bibliographic entry see Field 3B. 
W88-06246 


SEASONAL AND INTERANNUAL TRENDS OF 
SIERRA NEVADA CLOUDS AND PRECIPITA- 
TION, 

Electronic Techniques, Inc., Auburn, CA. 

For primary bibliographic entry see Field 3B. 
W88-06248 


MEASUREMENTS OF FOG WATER DEPOSI- 

TION AND THEIR RELATIONSHIPS TO TER- 

RAIN FEATURES, 

Atmospheric Environment Service, Downsview 

(Ontario). 

For primary bibliographic entry see Field 7B. 
88-06249 


ASSESSING AND MODELING THE CYCLICAL 
BEHAVIOR OF RAINFALL IN NORTHEAST 
BRAZIL, 

London School of Economics and Political Sci- 
ence (England). Dept. of Statistical and Mathemat- 
ical Sciences. 

A. C. Harvey, and R. C. Souza. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 10, p 1339-1344, October 
1987. 5 fig, 1 tab, 15 ref. 


Descriptors: *Rainfail, *Weather patterns, *Brazil, 
*Model studies, *Weather forecasting, Mathemati- 
cal models, Statistical analysis. 


A class of models which allows cyclical weather 
components to be modeled explicitly was devel- 
oped. The cyclical components are stochastic 
rather than deterministic and the model may be 
used for forecasting. The statistical handling of the 
model is based on the state space form and the 
application of the Kalman filter. The model was 
fitted to data on rainfall in Fortaleza in northern 
Brazil, an area which often suffers from drought. 
The model gives not only an excellent description 
of the properties of the series, but also makes it 
clear that the gains achieved in forecasting by 
taking account of the cycle are small. (Author's 
abstract) 


W88-06250 


PRECIPITATION CHARACTERISTICS OF ME- 
SOSCALE CONVECTIVE WEATHER SYS- 
TEMS, 

Pennsylvania State Univ., University Park. Dept. 
of Meteorology. 

R. J. Kane, C. R. Chelius, and J. M. Fritsch. 
Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 10, p 1345-1357, October 
1987. 7 fig, 6 tab, 25 ref. NSF Grant ATM- 
8218208, USAF AFOSR-83-0064, and NOAA Co- 
operative Agreement NA82AA-H-00027. 


Descriptors: *Rainfall areas, *Precipitation, *Con- 
vective precipitation, *Weather forecasting, Satel- 
lite technology, Clouds, Maps, Rainfall intensity. 


Precipitation from 74 mesoscale convective com- 
plexes (MCC) was examined to determine the total 
precipitation, areal extent, and characteristic pre- 
cipitation pattern of an average convective com- 
plex. The relationship between the average precipi- 
tation pattern and the track of the centroid of the 
satellite-observed, cold-cloud shield was deter- 
mined as an aid to forecasting. The amount and 
spatial distribution of precipitation during each 
stage (i.e., initiation, maturation and dissipation) of 
the average convective system's life cycle are pre- 
sented, as well as the precipitation patterns for 
systems that form in particular synoptic environ- 
ments. The precipitation characteristics of MCC’s 
were compared to those from 32 other convective 
weather systems (MCC) that are similar to MCC's 
but do not meet all the MCC-definition criteria. 
Except for the size of the rain area, there were no 
significant differences between the MCC and MCS 
precepitation characteristics. The average MCC 
rainfall area was nearly 80% greater than the MCS 
area; the average maximum and average rainfall 
per unit area were about the same. The dynamic 
and thermodynamic processes involved in MCC 
and MCS formation and maintenance may be es- 
sentially the same. (Sand-PTT) 

W88-06251 


PRECIPITATION AND THE LUNAR SYNODIC 
CYCLE: PHASE PROGRESSION ACROSS THE 
UNITED STATES, 

National Oceanic and Atmospheric Administra- 
tion, Miami, FL. Atlantic Oceanographic and Me- 
teorological Labs. 

K. Hanson, G. A. Maul, and W. McLeish. 

Journal of Climate and Applied Meteorology 
JCAMES, Vol. 26, No. 10, p 1358-1362, October 
1987. 2 fig. 3 tab, 10 ref. 


Descriptors: *Precipitation, *Lunar cycle, Distri- 
bution patterns, Atmospheric circulation. 


The question of whether there is significant varia- 
tion in precipitation in the United States at the 
lunar synodic period (29.531 days) was examined, 
based on daily precipitation data for the period 
1900-80. Results confirm previous studies and indi- 
cate by a new method that there is statistically 
significant variation in precipitation at this lunar 
frequency. It is also shown for the first time that 
there is a spatial progression over the United States 
in the phase of the lunar-precipitation relationship. 
During spring, a precipitation maximum occurs 
first when the moon is gibbous in the northwestern 
United States, progressively later during the lunar 
cycle in the Midwest, and, finally, about the time 
of the new moon in the East. The recognition of 
spatial progression in phase raises questions about 
the reality of previously proposed global, lunar- 
precipitation mechanisms. It is suggested, instead, 
that the actual cause-effect relationship may in- 
volve the long-wave circulation of the atmosphere. 
(Author's abstract) 

W88-06252 


APPLICATION OF ICE NUCLEATION KINET- 
ICS IN OROGRAPHIC CLOUDS, 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

For primary bibliographic entry see Field 3B. 
W88-06253 
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EXPERIMENTS ON THE CLOUD DROPLET 
COLLISION EFFICIENCY OF CYLINDERS, 
Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Rakennetekniikan Lab. 

L. Makkonen, and J. R. Stallabrass. 

Journal of Climate and. Applied Meteorology 
JCAMEJ, Vol. 26, No. 10, p 1406-1411, October 
1987. 2 fig, 1 tab, 25 ref. 


Descriptors: 


*Cloud physics, 
Rime. 


*Ice formation, 


The theory of Langmiur and Blodgett for cloud 
droplet collision efficiency was verified by grow- 
ing rime ice accretions on rotating cylinders in a 
wind tunnel. The results show that the theory is in 
excellent agreement with the experimental data in 
the studied range of mean cylinder collision effi- 
ciency from 0.07 to 0.63. (Author's abstract) 
W88-06254 


ESTIMATING TROPICAL PACIFIC RAINFALL 
USING DIGITAL SATELLITE DATA, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

C. E. Motell, and B. C. Weare. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 10, p 1436-1446, October 
1987. 4 fig, 7 tab, 19 ref, 2 append. 


Descriptors: *Rainfall, *Tropical regions, *Satel- 
lite technology, *Remote sensing, Pacific ocean, 
Model studies, Infrared radiation, Weather fore- 
casting. 


Statistical models that estimate tropical Pacific 
rainfall from the National Oceanic and Atmospher- 
ic Administration’s global archive of polar-orbiter 
satellite data were derived and tested. These rain- 
fall models are based on the assumptions that rain- 
fall is linearly related to bright visible and cold 
infrared (IR) radiation satellite irradiances. The 
models were derived by using measured monthly 
rainfall from small, flat, tropical islands with eleva- 
tions less than 30 m together with digital IR and 
visible satellite data. Three models were derived: 
one used visible and nighttime IR data (NIR 
VISQ); the second used only visible data (VISQ); 
the third used an average of daytime and nighttime 
IR data (AVEIR). These models were found to 
predict between 62% and 67% of the variance of 
1051 station-months of hindcast rainfall data meas- 
ured from June 1974 through mid-March 1978 
(J74M78). However, rainfall was underpredicted 
on relatively high mean rainfall islands and vice 
versa. Similar prediction accuracies were found 
when the rainfall models were used to estimate 
rainfall on new low-latitude island stations during 
the J74M78 period. All three models showed a 
decrease in predictive skill during time periods 
after J74M78. Tropical Pacific annual rainfall 
maps, estimated using the rainfall models and satel- 
lite data from June 1974 through May 1977, 
showed that NIR VISQ and VISQ may greatly 
overpredict rainfall in regions where stratus clouds 
are common such as in the eastern Pacific Ocean, 
but AVEIR appeared to predict reasonable rainfall 
amounts throughout the tropical Pacific. The 
AVEIR is thus the preferred model for predicting 
tropical oceanic rainfall. (Author's abstract) 
W88-06255 


GROUND-BASED, HIGH-RESOLUTION 
MEASUREMENTS OF THE SPATIAL AND 
TEMPORAL DISTRIBUTION OF RAINFALL, 
Auckland Univ. (New Zealand). Dept. of Comput- 
er Science. 

J. G. Hosking, and C. D. Stow. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 11, p 1530-1539, November 
1987. 9 fig, 2 tab, 19 ref. 


Descriptors: *Rainfall, *Rainfall intensity, *Spatial 
distribution, *Temporal distribution, Rain gages, 
Disdrometers, Frequency distribution. 


Preliminary data from ground-based measurements 
of rainfall using an optical disdrometer and high- 
resolution rain gage network are described. The 
recurrence of the rain period is shown to be non- 
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Poisson with evidence of clustering, whereas a 
lognormal distribution is an approximate fit to the 
distribution of amount of rainfall in a rain period. 
About 40% of rain periods possess a total rainfall 
smaller than that resolvable by conventional re- 
cording rain gages; three-quarters of these were 
resolvable by the high-resolution rain gages used. 
Rapid fluctuations of rainfall intensity (approx. 1 
mm/h/s) are evident in individual rainfall intensity 
records and the distribution of duration of rainfall 
above a specified threshold intensity is approxi- 
mately lognormal; these observations are consist- 
ent with a lognormal distribution of precipitation 
region sizes. An empirical fit to the average frac- 
tional duration of rainfall is given, although the 
curve is generally a poor fit to fractional duration 
data for individual rain periods; periods of intense 
rainfall tend to be more singular than expected 
from the curve, and the maximum intensity 
reached in a rain period is shown to be independ- 
ent of the period's duration. A method for estimat- 
ing spatial sizes and shapes of precipitation regions 
using a high-resolution rain gage array is demon- 
strated. (Author's abstract) 

W88-06257 


INFRARED AND VISIBLE SATELLITE RAIN 
ESTIMATION: I. A GRID CELL APPROACH, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7B. 
W88-06258 


INFRARED AND VISIBLE SATELLITE RAIN 
ESTIMATION: II, A CLOUD DEFINITION AP- 
PROACH, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7B. 
W88-06259 


RANDOMNESS OF ANNUAL PRECIPITA- 
TION DATA, 

Israel Atomic Energy Commission, Beersheba. Nu- 
clear Research Center-Negev. 

E. Asculai, and R. Thieberger. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 11, p 1601-1602, November 
1987. 8 ref. 


Descriptors: *Statistics, *Precipitation, *Weather 
patterns, Time series analysis, Israel, England, Cli- 
matology, Random patterns. 


The study of short-term variations (i.e., variations 
over a few years up to tens of years) of some 
climatic properties is of great interest due to their 
influence on the economy, especially on agricul- 
ture. In addition to finding the means, standard 
deviations, extreme values and rate of occurrence 
of these weather elements, some attempts have 
been made to find cyclic patterns in the time series 
of these variables. This work investigated whether 
some elements with typical values in certain parts 
of Israel exhibit cyclic patterns or are randomly 
distributed. The results are compared to those ob- 
tained by analyzing a set of precipitation data from 
southeast England. (Sand-PTT) 

W88-06260 


PATTERN ANALYSIS OF GROWING SEASON 
PRECIPITATION IN SOUTHERN CANADA, 
Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

M. B. Richman, and P. J. Lamb. 
Atmosphere-Ocean ATOCDA, Vol. 25, No. 2, p 
137-158, June 1987. 12 fig, 2 tab, 50 ref, append. 
National Science Foundation Grant No. ATM 83- 
12653. 


Descriptors: *Precipitation, *Data collections, 
*Rainfall, *Climatology, *Canada, Spatial distribu- 
tion, Weather prediction, Statistical analysis. 


Climatic pattern analyses were done on three- and 
seven-day summer (May-August) precipitation 
totals for southern Canada. A range of eigenvec- 
torial methods was applied to 1949-80 data for a 
fairly uniform network of 170 stations that extends 


to the east of the Rockies, to the north of the Great 
Lakes, and through the St. Lawrence Valley. The 
regionalization has potential utility for crop yield 
modeling, short-range weather prediction, and re- 
search into climate. The entire domain variance 
fraction cumulatively explained by the first eight 
unrotated Principal Components (PCs), and also 
the eight orthogonally-rotated (VARIMAX< crite- 
rion) PCs derived from them, was about 55% for 
square-root transformations of both the three- and 
seven-day totals. The unrotated PC spatial loading 
patterns had moderately strong large-scale anoma- 
ly features through root 3, but thereafter decayed 
progressively on both counts. The higher roots 
showed little structure and were especially difficult 
to interpret physically. The VARIMAX PC load- 
ing patterns each emphasized a relatively strong 
anomaly in a different and somewhat restricted 
part of the domain, and were considered more 
meaningful physically. Collectively, they yielded a 
regionalization of the domain into eight subareas 
within which the three- and seven-day summer 
precipitation tended to be spatially coherent. This 
regionalization was strongly supported by (1) ob- 
liquely rotated PC and Common Factor analyses, 
(2) further VARIMAX PC analyses on subsets of 
the data, (3) quantitative comparison with the in- 
terstation correlation matrix from which it was 
derived, and (4) its close dovetailing with its cen- 
tral U. S. counterpart. (Cassar-PTT) 

W88-06306 


TRANSFORMATIONS OF RAINFALL BY 
PLANT CANOPY, 

Saskatchewan Univ., Saskatoon. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 21. 
W88-06348 


MODIFIED REGRESSION APPROACH FOR 
MODELING PROBABILITY DISTRIBUTIONS, 
Texas A and M Univ., College Station. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 7C. 
W88-06349 


ESTIMATING MONTHLY MEAN WATER 


AND ENERGY BUDGETS OVER THE CEN- 
TRAL U.S. GREAT PLAINS: PART I. EVAPO- 
CLIMATONOMY MODEL FORMULATION, 
Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2D. 
W88-06357 


ESTIMATING MONTHLY MEAN WATER 
AND ENERGY BUDGETS OVER THE CEN- 
TRAL U.S. GREAT PLAINS: PART II. EVAPO- 
CLIMATONOMY EXPERIMENTS, 

Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2D. 
W88-06358 


DIURNAL VARIABILITY OF PRECIPITATION 
ACROSS THE CENTRAL ROCKIES AND AD- 
JACENT GREAT PLAINS, 

State Univ. of New York at Albany. Dept. of 
Atmospheric Science. 

G. T. Riley, M. G. Landin, and L. F. Bosart. 
Monthly Weather Review MRWEAB, Vol. 115, 
No. 6, p 1161-1172, June 1987. 16 fig, 29 ref. NSF 
Grant ATM 8417643. 


Descriptors: *Precipitation, *Diurnal distribution, 
*Seasonal distribution, *Climatology, *Rocky 
Mountains, *Great Plains, *Statistical analysis, 
Weather data collections, Weather patterns, Pre- 
cipitation intensity, Harmonic analysis, Wyoming, 
Colorado, South Dakota, Nebraska, Kansas. 


The diurnal variation of precipitation across Wyo- 
ming, Colorado, South Dakota, Nebraska, and 
Kansas were studied using of a harmonic analysis 
of 35 yr of hourly precipitation data for 334 sta- 
tions, and a regional probability of precipitation 
analysis for grouped stations. New findings in- 
clude: (1) a pervasive 0300 LST maximum for the 


precipitation category > 0.25 mm that is most 
prominent during the cooler half of the year and 
partially masked in summer, (2) the transition from 
winter to spring is accompanied by an increase in 
measurable precipitation frequency but a decrease 
in precipitation frequency for rainfall amounts > 
2.5 mm, and (3) the summer rainfall regime is made 
up of distinct local and mountain-generated signals. 
The summer heavier precipitation events tend to 
occur 1-4 hours earlier than all measurable rainfall 
events, particularly on the Plains east of 101 de- 
grees W. The implication of these results is that: 
(1) the winter regime is affected by large-scale 
circulation features as the 0300 LST maximum is 
found elsewhere, e.g., the northeastern U.S., (2) 
dynamically significant precipitation systems, al- 
though infrequent, do affect the five-state region in 
winter, and (3) heavy summer nocturnal precipita- 
tion systems over the eastern Plains cannot be 
explained solely by the eastward propagation of 
mountain-generated systems from the previous 
afternoon. (Author's abstract) 

W88-06359 


METEOROLOGICAL CONDITIONS DURING 
HEAT WAVES AND DROUGHTS IN 
UNITED STATES GREAT PLAINS, 
Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 7C. 
W88-06360 


THE 


FREEZING PRECIPITATION IN 
STORMS, 

Atmospheric Environment Service, Downsview 
(Ontario). 

R. E. Stewart, and P. King. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 7, p 1270-1279, July 1987. 11 fig, 1 tab, 21 ref, 
append. 


WINTER 


Descriptors: *Meteorology, *Precipitation, *Freez- 
ing, *Storms, Weather, Sleet, Hail, Snow, Weather 
forecasting, Radar, Ontario. 


The mesoscale storm structure and the evolution 
of precipitation type were examined during freez- 
ing precipitation episodes over southern Ontario. 
Precipitation bands linked to both warm and cold 
fronts were mainly responsible for the precipitation 
during these episodes. One feature detected by 
radar and related to freezing rain and/or ice pellets 
in most cases was a precipitation overhang ahead 
of the first detection of precipitation on the 
ground. Observations of mixed precipitation types, 
including snow and ice pellets with freezing rain, 
are partially a consequence of size-dependent dif- 
ferences in melting and refreezing within an upper- 
level inversion and a_ lower-level subfreezing 
region, respectively. Inadequate time for refreezing 
in the lower subfreezing region may, however, 
lead to particles at the ground being composed of a 
mixture of water and ice. Prediction techniques for 
this type of severe weather need to account for its 
mesoscale nature and for the actual types of pre- 
cipitation involved. (Author's abstract) 

W88-06361 


RELATIONSHIP BETWEEN  SCATTERO- 
METER-DERIVED CONVERGENCES AND AT- 
MOSPHERIC MOISTURE, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

L. A. McMurdie, G. Levy, and K. B. Katsaros. 
Monthly Weather Review MRWEAB, Vol. 115, 
No. 7, p 1281-1294, July 1987. 6 fig, 29 ref. NASA 
Grants NAS 8-36473 and NAGW 679 and ONR 
Grant N00014-81-K-0095. 


Descriptors: *Statistical analysis, *Weather pat- 
terns, *Wind, *Cyclones, *Atmospheric water, 
*Meteorology, *Scatterometry, Satellite technolo- 
gy, Radiometry, Wind velocity, Water vapor, 
Rainfall rate, Storms, cyclones, Atlantic Ocean, 
Pacific Ocean, Southern Ocean, Queen Elizabeth 
II Storm, Storms. 


Fields of divergence were calculated from Seasat- 
A Satellite Scatterometer winds, and fields of inte- 





grated water vapor and rainrate were calculated 
from the Scanning Multichannel Microwave Radi- 
ometer on Seasat: these fields were constructed for 
three different midlatitude cyclones. These storms 
include an explosively deepening cyclone that oc- 
curred in the North Atlantic. (also known as the 
Queen Elizabeth II cyclone), a storm that occurred 
in the North Pacific, and a Southern Ocean storm. 
In all three cases, the. regions of convergence and 
atmospheric water (vapor and rain) were consist- 
ent with each other and help to define features of 
each storm. The vertical distribution of moisture is 
inferred for one case using both the convergence 
pattern and the integrated water vapor field. In 
another, interpretation of the convergence field in 
a data gap region is aided by the water vapor field. 
In all three cases, surface low pressure centers, 
fronts, and even frontal waves are clearly evident 
as areas of convergence, and increased water 
vapor and rainrate. (Author's abstract) 

W88-06362 


GLOBAL AND REGIONAL SCALE PRECIPI- 
TATION PATTERNS ASSOCIATED WITH THE 
EL NINO/SOUTHERN OSCILLATION, 
National Weather Service, Washington, DC. Cli- 
mate Anaiysis Center. 

C. F. Ropelewski, and M. S. Haipert. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 8, p 1606-1626, August 1987. 21 fig, 2 tab, 39 
ref. 


Descriptors: *Climatology, *Meterology, *Precipi- 
tation, *Weather patterns, *Climatic data, *Mathe- 
matical studies, *E! Nino/Southern Oscillation, 
Time series analysis, Graphical analysis, Harmonic 
analysis, Pacific Ocean, North America, South 
America, India, Africa, Central America. 


Monthly precipitation time series from over 1700 
stations were analyzed using an empirical method 
designed to identify regions of the globe that have 
precipitation variations associated with the El 
Nino/Southern Oscillation (ENSO). Monthly 
mean ranked precipitation composites were com- 
puted over idealized 2-year ENSO episodes for all 
stations that include data for at least five ENSOs. 
The amplitude and phase of the first harmonic 
fitted to the 24-month composite values were plot- 
ted in the form of a vector for each station. When 
plotted on a global map, these vectors reveal both 
the regions of spatially coherent ENSO-related 
precipitation and the phase of this signal in relation 
to the evolution of the composite episode. In addi- 
tion to the Pacific Ocean basin where precipitation 
patterns could be directly related to the ENSO, 
several other regions, which showed consistent 
ENSO-related precipitation, were identified. Spe- 
cifically, four regions in Australia, two regions 
each in North America, South America, the Indian 
subcontinent, and Africa, and one region in Central 
America were all found to have coherent ENSO- 
related precipitation. (Shidler-PTT) 

W88-06363 


RAIN-SNOW BOUNDARIES OVER SOUTH- 
ERN ONTARIO, 

Atmospheric Environment Service, Downsview 
(Ontario). 

R. E. Stewart, and P. King. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 9, p 1894-1907, September 1987. 14 fig, 26 ref. 


Descriptors: *Meteorology, *Precipitation, *Rain- 
fall, *Snow, *Storms, *Ontario, *Weather forecast- 
ing, Numerical analysis, Simulation, Clouds, Air 
temperature, Atmospheric pressure, Melting, 
Radar, Satellite technology, Canada. 


Canadian winter storms commonly produce both 
rain and snow. The boundary between these two 
forms of precipitation, the rain-snow boundary, is 
consequently an inherent storm characteristic. This 
boundary presents. a difficult forecasting problem; 
an improved understanding of the phenomenon 
can lead to its better numerical simulation as well 
as better real-time identification techniques. Rain- 
snow boundaries were examined in two southern 
Ontario storms--a major storm on 6 December 
1983 and a weak storm on 13 May 1984. Radar and 
satellite information were used to illustrate the 


nature and extent of the associated precipitation 
and cloud regions. The deepest radar echoes and 
clouds occurred close to the boundary. The width 
of the boundary varied substantially from about 11 
km in the major storm to about 64 km in the weak 
storm. Surface temperature and pressure were re- 
lated to the boundary. Some of the changes in 
these parameters were attributable to melting 
snowflakes; diabatic air cooling by melting may be 
responsible for a significant portion of the ob- 
served surface temperature changes in the vicinity 
of the boundary. These radar, satellite, and surface 
observations are consistent with a mesoscale circu- 
lation driven by melting snow. (Shidler-PTT) 
W88-06364 


SPATIAL AND ANNUAL VARIATIONS IN 
THE DIURNAL CYCLE OF LARGE-SCALE 
TROPICAL CONVECTIVE CLOUDINESS AND 
PRECIPITATION, 

Saint Thomas Univ., Houston, TX. Dept. of Mete- 
orology. 

B. N. Meisner, and P. A. Arkin. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 9, p 2009-2032, September 1987. 10 fig, 1 tab, 
41 ref. NOAA Grant NA83AA-D-000084. 


Descriptors: *Meteorology, *Climatology, *Con- 
vective precipitation, *Clouds, *Numerical analy- 
sis, Satellite technology, Infrared imagery, Har- 
monic analysis, Convection, Air temperature, 
Tropic zone, El Nino/Southern Oscillation. 


Three years of three-hourly infrared data from the 
American geostationary satellites were used to de- 
termine variations in the diurnal cycle of tropical 
convective precipitation. The satellite data were 
related to convection through the fractional cover- 
age of 2.5-degree subareas by clouds colder than 
several threshold temperatures. The diurnal cycle 
over the tropical continents and the other conti- 
nents during summer was much larger than that 
over the oceans; in virtually all areas where the 
diurnal variation was large, the first harmonic ex- 
plained most of the variance. Substantial diurnal 
cycles over the oceans were apparent only in the 
convergence zones; these regions were generally 
characterized by near-noontime maxima. Although 
the principal contrasts of continent/ocean, convec- 
tive/nonconvective, and high/low relief were ap- 
parent in each year, substantial interannual fluctua- 
tions in the variances of the diurnal cycle were also 
noted. Some of these fluctuations, such as the one 
that occurred during the 1982-83 El Nino-South- 
ern Oscillation event, could be attributed to shifts 
in convection; other interannual variations have no 
clear explanation and may represent sampling fluc- 
tuations. (Shidler-PTT) 

W88-06365 


SPECIFICATION OF MONTHLY PRECIPITA- 
TION OVER THE UNITED STATES FROM 
THE SURROUNDING 700 MB HEIGHT FIELD, 
Maryland Univ., College Park. Dept. of Meteorol- 


ogy. 

W. H. Kikein, and H. J. Bloom. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 9, p 2118-2132, September 1987. 16 fig, 8 tab, 
39 ref. NSF Grant ATM-8412817. 


Descriptors: *Climatology, *Meteorology, *Pre- 
cipitation, *Statistical analysis, *United States, Cli- 
matic data, North America, Precipitation rate, Re- 
gression analysis, Numerical analysis. 


The relations between monthly precipitation in 
each of 60 climate divisions in the contiguous 
United States and the simultaneous field of month- 
ly mean 700 mb height over North America and 
vicinity were investigated for both frequency and 
amount by applying a stepwise forward regression 
precedure to 30 years of data from January 1951 to 
December 1980. For winter, a good grid for speci- 
fying precipitation from 700 mb heights consisted 
of 79 points located every 5 degrees of latitude 
from 20 to 60 degrees N and every 10 degrees of 
longitude from 45 to 150 degrees W. Fitting 
monthly totals by a gamma distribution and classi- 
fying into 21 percentiles gave as good results as 
those obtained by any other transformation of pre- 
cipitation amount, with almost 42% of the precipi- 
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tation variance, nationwide, explained by 3 heights; 
however, this was not as good as the 45% ex- 
plained for precipitation frequency. During the 
summer months the percent of precipitation vari- 
ance explained by the concurrent 700 mb height 
field was only 30% for amount and 37% for fre- 
quency on a nationwide basis. (Shidler-PTT) 
W88-06366 


WATER VAPOR TRANSPORT OVER THE 
INDIAN OCEAN DURING THE 1979 SUMMER 
MONSOON: PART II. WATER VAPOR BUDG- 


ETS, 

Florida State Univ., Tallahassee. Dept. of Meteor- 
ology. 

D. L. Cadet, and S. Greco. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 10, p 2358-2366, October 1987. 5 fig, 3 tab, 16 
ref. NOAA Grant NA83AA-D-00053. 


Descriptors: *Hydrologic budget, *Water vapor, 
*Monsoons, *Indian Ocean, *Climatology, *Mete- 
orology, Weather patterns, Arabian Sea, Bay of 
Bengal, Evaporation, Rainfall, Southern Hemi- 
sphere, India, Burma, Malaysia. 


Over the Arabian Sea the different terms of the 
moisture balance equation, except evaporation, 
strongly fluctuate depending on the activity of the 
monsoon. The relative contribution to the mon- 
soon moisture supply by water vapor transport 
across the equator and Arabian Sea evaporation 
varies as the monsoon intensity changes from 
active through break and back to revival stages; 
however, it is shown that water vapor from the 
Southern Hemisphere is the major source of mois- 
ture for Indian rainfall. Total evaporation during 
the active period following the onset of the mon- 
soon was 30-40% of the total eastward flux across 
the west coast of India. This ratio increases to 40- 
45% during break conditions, but falls below 20% 
during a revival phase. Moisture budgets over the 
Bay of Bengal depend strongly on the monsoon 
intensity and the amount of moisture advected 
across the western coast of India and into the Bay 
of Bengal by the monsoon circulation. Moisture 
supply from the Southern Hemisphere via cross- 
equatorial flux at the longitude of the Bay of 
Bengal is very weak. Compared to weak monsoon 
periods a much larger percentage of the water 
vapor supplied by evaporation and boundary fluxes 
is transported towards Burma and Malaysia during 
active monsoon. periods, fueling the heavy rainfall 
there. (Author's abstract) 

W88-06367 


APPLICATIONS OF A DOPPLER RADAR TO 
DIAGNOSE A FRONTAL ZONE PRIOR TO 
THUNDERSTORMS, 

National Severe Storms Lab., Norman, OK. 

For primary bibliographic entry see Field 7B. 
W88-06368 


RELATIONSHIPS BETWEEN MONTHLY 
PRECIPITATION AND SST VARIATIONS IN 
THE TROPICAL PACIFIC REGION, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

B. C. Weare. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 11, p 2687-2698, November 1987. 11 fig, 25 ref. 


Descriptors: *Precipitation, *Water temperature, 
*Tropic zone, *Pacific Ocean, *Statistical analysis, 
Rainfall distribution, Climatic data, Correlation 
analysis, Regression analysis, Orthogonal function 
analysis. 


A composite empirical orthogonal function analy- 
sis of the sea surface temperature (SST) and pre- 
cipitation indicates a dominant mode of variation 
linking SST variations in the eastern equatorial 
region with those of rainfall about 30 degrees 
westward. One-point correlation analyses show 
that this general relationship is present for all 
points in the eastern and central ocean, but that no 
significant SST-rainfall correlations are evident for 
SST points west of about the dateline. It is con- 
cluded that the observed SST-rainfall teleconnec- 
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tions cannot be wholly explained by the large-scale 
nature of the SST variations. The inferences de- 
rived from these analyses were used in formulating 
linear regression (LR) models to specify tropical 
precipitation anomalies based upon a knowledge of 
concurrent SST perturbations. Preliminary analy- 
ses suggest that while relatively large hindcast 
skills are evident in various LR models, the appar- 
ent skills decrease substantially when the models 
are applied to new data. While these results do not 
prove that such models can never be very useful, 
they do project difficulties in greatly increasing the 
skill, especially as long as the available data peri- 
ods are relatively short. (Shidler-PTT) 

W88-06369 


DETERMINATION OF RAINFALL WITH THE 
ESOC PRECIPITATION INDEX, 

European Space Operations Centre, Darmstadt 
(Germany, F.R.). 

O. M. Turpeinen, A. Abidi, and W. Belhouane. 
Monthly Weather Review MRWEAB, Vol. 115, 
No. 11, p 2699-2706, November 1987. 9 fig, 4 tab, 9 
ref. 


Descriptors: *Rainfall, *Weather data collections, 
*ESOC Precipitation Index, *Numerical analysis, 
Satellite technology, Infrared imagery, Africa, 
Ivory Coast, Kenya, Morocco, Senegal, Tunisia, 
Tropic zone, Subtropic zone, Clouds, Relative hu- 
midity. 


A validation of the ESOC (European Space Oper- 
ations Centre) Precipitation Index (EPI) carried 
out by comparing satellite data with observed rain- 
fall in five African countries (Ivory Coast, Senegal, 
Morocco, Tunisia, and Kenya) to determine the 
possibility of estimating accumulated precipitation 
independently of the area considered. The test 
period consisted of 16 five-day intervals. In the 
formulation of the EPI it was assumed that most of 
the tropical rain originates from deep and cold 
clouds. The scheme is a cloud indexing method 
based on the infrared channel, additionally includ- 
ing a stratification of data into three classes accord- 
ing to the Upper Tropospheric Humidity (UTH) 
obtained from the METEOSAT 6.3 micrometer 
channel. The results indicate that rainfall can be 
well estimated in the tropical area (Ivory Coast 
and Kenya) while more sophisticated methods are 
required for the subtropics (Morocco and Tunisia). 
Senegal has a semi-arid climate, which is only 
tempered by convective rains from the Intertropi- 
cal Convergence Zone (ITCZ) in late summer. 
The stratification of the data according to the 
UTH constitutes an improvement which is particu- 
larly significant away from the ITCZ. (Author's 
abstract) 

W88-06370 


FORMATION OF MESOSCALE LINES OF 
PRECIPITATION: NONSEVERE SQUALL 
LINES IN OKLAHOMA DURING THE 
SPRING, 

Oklahoma Univ., Norman. School of Meteorology. 
H. B. Bluestein, G. T. Marx, and M. H. Jain. 
Monthly Weather Review MRWEAB, Vol. 115, 
No. 11, p 2719-2727, November 1987. 6 fig, 6 tab, 
13 ref. NSF Grant ATM-8304374. 


Descriptors: *Precipitation, *Oklahoma, *Squalls, 
*Weather data collections, Local precipitation, 
Areal precipitation, Radar, Radiosondes, Energy, 
Wind, Shear. 


Three major classes of squall line formation, (1) 
broken line, (2) back building, and (3) broken areal, 
were identified from analyses of an 11-year period 
of reflectivity data from the National Severe 
Storms Laboratory's 10-cm radar in Norman, 
Oklahoma. The environment for each of the types 
of squall-line development was determined from 
data from the standard National Weather Service 
surface and upper-air networks and from special 
rawinsonde launches. The convective available po- 
tential energy for each type of nonsevere squall- 
line development is significantly less than that for 
severe squall-line development, while the convec- 
tive inhibition is greater. Cells within nonsevere 
squall lines are characterized by low relative heli- 
city. The environmental vertical shear associated 


with all types of nonsevere squall-line development 
is less than that associated with supercells and 
severe, back-building squall lines. Most lines were 
oriented approximately 50 degrees to the left of the 
pressure-weighted vertical shear vector in the tro- 

posphere, along the shear vector in the lowest 0.6 
km, and normal to the shear in the lower portion of 
the middle troposphere. (Author's abstract) 
W88-06371 


COMPOSITE CLIMATOLOGY OF FLORIDA 
SUMMER THUNDERSTORMS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

P. J. Michaels, R. A. Pielke, J. T: McQueen, and 
D. E. Sappington. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 11, p 2781-2791, November 1987. 10 fig, 6 tab, 
24 ref. NASA Grant NAG 5-359. 


Descriptors: *Climatology, *Florida, *Thunder- 
storms, Weather patterns, Radar, Satellite technol- 
ogy, Statistical analysis, Clouds. 


In an attempt to produce an objective climatology 
of peninsular Florida thunderstorms that does not 
suffer from observer bias, a composite was made of 
9088 hours of high-resolution manually digitized 
radar (MDR) data and 28 days of daytime satellite 
imagery. Both indicated maximum activity over 
the southwestern corner of the peninsula. The 
MDR data was decomposed into Principal Com- 
ponents (PC) to isolate independent spatial and 
temporal patterns. The most important pattern had 
a strong diurnal component that was very congru- 
ent with coastline geography. Additional impor- 
tant PCs generate the most likely daily regime. A 
temporal analysis of the daily march of the radar 
PC composites over the area of highest activity 
indicated two discrete diurnal maxima. Over south- 
western south Florida, activity peaks sharply 
around 2000 UTC. There is another discrete peak 
in activity approximately 200 km to the northwest 
two hours later. Satellite composites also demon- 
strated that deep cumulonimbus activity over 
south Florida on undisturbed summer days is 
strongly focused by the peninsula. In a statistical 
analysis at the synoptic scale, interdiurnal variabili- 
ty in the radar PCs is more related to variation at 
the 850 mb level than variation at the surface. 
(Author’s abstract) 

W88-06372 


REAR INFLOW IN SQUALL LINES WITH 
TRAILING STRATIFORM PRECIPITATION, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
B. F. Smull, and R. A. Houze. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 12, p 2869-2889, December 1987. 17 fig, 1 tab, 
38 ref, append. NSF Grants wae and 
ATM8413546 and Grant 
NA80RAD00025. 


Descriptors: *Meteorology, *Squalls, *Precipita- 
tion, *Weather patterns, *Wind, Kansas, Oklaho- 
ma, Shear, Clouds, Radiosondes. 


The relative airflow and accompanying precipita- 
tion structure of squall lines trailed by mesoscale 
regions of stratiform rain were examined with em- 
phasis on the occurrence of ‘rear inflow’, i.e., the 
intrusion of environmental air into these storms 
across the trailing precipitation boundary. Three 
cases from Kansas and Oklahoma provide exam- 
ples of ‘Strong Rear Inflow’, which crosses the 
back edge of the stratiform precipitation area at 
relative speeds exceeding 10 m/sec. An inclusive 
review of the literature revealed that these three 
midlatitude squall lines had stronger :rear inflow 
than any previously described squall lines. with 
trailing stratiform precipitation. The front-to-rear 
flow lying above the rear inflow jet was consistent- 
ly strengthened in the vicinity of convective cells 
and was separated from the rear inflow by an 
interface of strong vertical wind shear that sloped 
upward toward the rear of the storm. Soundings 
indicate this interface marked the division between 
cloudy air (the trailing ‘anvil’) associated mesos- 
cale updraft (above the interface) and subsaturated 
air in the mesoscale downdraft (below). (Shidler- 
PTT) 


W88-06373 


PROBABILISTIC CHARACTERIZATION OF 
POINT AND MEAN AREAL RAINFALLS, 
Quebec Univ., Chicoutimi. 

V. T. V. Nguyen, and J. Rousselle. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International. Conference Held at 
Canada Centre for Inland Waters, October 6-8. 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 292-296, 2 fig, 2 ref. 


Descriptors: *Rainfall distribution, *Probabilistic 
process, *Data interpretation, Statistical studies, 
Runoff, Temporal distribution, Rainfall intensity, 
Montreal Island. 


A study was conducted to consider, from a prob- 
abilistic perspective, two of the rainfall characteris- 
tics essential for the planning and design of urban 
drainage systems: the temporal pattern and the 
areal correction of storms. First, the probabilistic 
characterization of temporal storm patterns was 
investigated wherein a storm was defined as an 
uninterrupted sequence of consecutive hourly rain- 
falls. A stochastic modei was developed to deter- 
mine the probability distributions of rainfall accu- 
mulated at the end of each time unit within a total 
storm duration. Second, a theoretical methodology 
is proposed to establish a relationship between the 
rainfall at a fixed point and the associated mean 
rainfall over a geographically fixed area. The ap- 
proach adopted consists of assuming an. exponen- 
tial distribution for point rainfall depth at each 
raingage, and from this deriving theoretically the 
distribution function for mean areal rainfall values. 
The areal correction factors are then computed 
with the same level of exceedance probability for 
point and areal means rainfalls. An illustrative nu- 
merical application is made for Montreal Island, 
with an area of 466 sq km. The gage at Dorval 
Airport was chosen as the reference gage because 
it is the only first-order weather station in the 
immediate region of Montreal. The Thiessen poly- 
gon method was used to compute the mean rainfall 
over Montreal Island by using the hourly rainfall 
data from the 5 recording rain gages appropriate to 
the Thiessen method. The longest concurrent 
record for these 5 gages was for the period Sep- 
tember 1, 1969 through October 31, 1974; but, only 
hourly rainfalls in the summer season were consid- 
ered. The areal correction factor was not constant 
for all return periods and its values may not be less 
than one as was the necessary outcome under the 
premises of previous investigations. (See also W88- 
06496) (Lantz-PTT) 

W88-06518 


VHF DOPPLER RADAR AS A TOOL FOR 
CLOUD AND PRECIPITATION STUDIES, 
National Center for Atmospheric Research, Boul- 
der, CO 

For primary bibliographic entry see Field 7B. 
W88-06744 


DROP-SIZE RESPONSE OF THE CSIRO 
LIQUID WATER PROBE, 

National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field 7B. 
W88-06745 


MEASUREMENT OF PRECIPITATION WITH 
SYNTHETIC APERTURE RADAR, 
Maryland Univ., College Park. Dept. of Meteorol- 


ogy. 
For primary bibliographic entry see Field 7B. 
W88-06746 


APPLICATION OF THE LOGNORMAL RAIN- 
DROP DISTRIBUTION TO DIFFERENTIAL 
REFLECTIVITY RADAR MEASUREMENT (Z 
SUB DR), 

Tel-Aviv Univ. (Israel). Dept. of Geophysics and 
Planetary Sciences. 

For primary bibliographic entry see Field 7C. 





W88-06747 


OPTICAL DISDROMETER FOR THE MEAS- 
UREMENT OF RAINDROP SIZE SPECTRA IN 
WINDY CONDITIONS, 

University of Manchester Inst. of Science and 
Technology (England). Dept. of Physics. 

For primary bibliographic entry see Field 7B. 
W88-06748 


PRESSURIZED ICING TUNNEL FOR GRAU- 
PEL, HAIL AND SECONDARY RAINDROP 
PRODUCTION, 

Toronto Univ. (Ontario). Dept. of Physics. 

For primary bibliographic entry see Field 7B. 
W88-06749 


SIMULATION OF RADAR REFLECTIVITY 
= MEASUREMENTS OF RAIN- 
FALL, 

Colorado State Univ., Fort Collins. Dept. of Eiec- 
trical Engineering. 

For primary bibliographic entry see Field 7C. 
W88-06750 


APPLICATIONS OF FAST RESPONSE CON- 
TINUOUS SF6 ANALYZERS TO IN SITU 
CLOUD STUDIES, 

North Dakota Univ., Grand Forks. 

For primary bibliographic entry see Field 3B. 
W88-06751 


RELATIONS AMONG LINEAR AND CIRCU- 
LAR POLARIZATION PARAMETERS MEAS- 
URED IN CANTED HYDROMETEORS, 

Applied Research Corp., Landover, MD. 

For primary bibliographic entry see Field 7C. 
W88-06752 


PORTABLE RAINFALL SIMULATOR, 
For primary bibliographic entry see Field 7B. 
-06787 


2C. Snow, Ice, and Frost 


DETERMINATION OF CLOUD ICE WATER 
CONTENT AND GEOMETRICAL THICKNESS 
USING MICROWAVE AND INFRARED RADI- 
OMETRIC MEASUREMENTS, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
M. L. C. Wu. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 878-884, August 1987. 
8 fig, 14 ref. 


Descriptors: *Cloud physics, *Ice, *Remote sens- 
ing, *Microwaves, *Infrared Radiometry, Aerial 
photography. 


Cloud ice water content and cloud geometrical 
thickness were determined using a combination of 
near-IR and thermal microwave radiometric meas- 
urements. The radiometric measurements are from 
a Multispectral Cloud Radiometer, which has 
seven channels ranging from visible to thermal 
infrared, and an Advanced Microwave Moisture 
Sounder, which has four channels ranging from 90 
to 183 GHz. Studies indicate that the microwave 
brightness temperatures depend not only on the 
amount of ice water content but also on the verti- 
cal distribution of ice water content. The low 
brightness temperature at 92 GHz for large ice 
water content is due to cloud reflection which 
reflects most of the irradiance incident at the cloud 
base downward. Therefore the 92 GHz channel 
detects a low brightness temperature at the cloud 
top. (Author's abstract) 

W88-06235 


CLIMATOLOGY OF MEAN MONTHLY 
SNOWFALL FOR THE CONTERMINOUS 
UNITED STATES: TEMPORAL AND SPATIAL 
PATTERNS, 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


New Mexico State Univ., Las Cruces. Dept. of 
Earth Science. 

For primary bibliographic entry see Field 2B. 
W88-06236 


SATELLITE-DERIVED MAPS OF SNOW 
COVER FREQUENCY FOR THE NORTHERN 
HEMISPHERE, 

Nebraska Univ., Lincoln. Dept. of Geography. 
K. F. Dewey. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 9, p 1210-1229, September 
1987. 8 fig, 1 tab, 22 ref. 


Descriptors: *Snow Cover, *Satellite technology, 
*Maps, *Remote sensing, Weather. 


A satellite imagery-based Northern Hemisphere 
snow cover data archive was mapped for the 
period 1966-84. The maps were digitized in order 
to create the first hemispheric, spatially data-con- 
tinuous climatologies of snow cover. Annual and 
monthly climatologies were created and compared 
to several standard or frequently referenced clima- 
tologies. Results indicate that the satellite-based 
climatology provides a much more detailed clima- 
tology for the higher latitude and highland regions 
of the Northern Hemisphere. The satellite image- 
ry-based maps, when compared to the historical 
snow cover climatologies, indicated more exten- 
sive high-latitude snow cover concurrent with a 
northward shift in the southern extent of the clima- 
tological snow cover; this results in a narrower 
snow-transition zone. (Author's abstract) 
W88-06247 


EXPERIMENTS ON THE CLOUD DROPLET 
COLLISION EFFICIENCY OF CYLINDERS, 
Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Rakennetekniikan Lab. 

For primary bibliographic entry see Field 2B. 
W88-06254 


RADAR OBSERVATION OF SNOWFALL 
FROM A_ NATURAL-DRAFT. COOLING 
TOWER PLUME, 

Toulouse-3 Univ. (France). Lab. d’Aerologie. 

H. Sauvageot. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 11, p 1471-1481, November 
1987. 10 fig, 8 ref. Electricite de France, Division 
Meteorologie Appliquee et Pollution Atmospheri- 
que Contract E32/2E5148. 


Descriptors: *Nuclear power plants, *Cooling 
towers, *Snow, Plumes, Radar, France, Boundary 
layers. 


One of the potential atmospheric effects of energy 
dissipation at large power parks is the mesoscale 
modification of the precipitation field. Meteorolog- 
ical conditions favorable for such an influence 
mainly correspond to naturally precipitating at- 
mospheres and make the identification of the an- 
thropogenic components difficult. In this paper, 
millimetric Doppler radar data are used in order to 
analyze the three-dimensional structure of snow- 
falls associated, in a perturbed environment, with a 
natural-draft cooling tower park. The plumes ob- 
served spread out in the atmospheric boundary 
layer with spread angles of 15-30 degrees over a 
distance of more than 20 km. Their main character- 
istics compare favorably with Koenig’s numerical 
simulation results. (Author's abstract) 

W88-06256 


FREEZING PRECIPITATION IN 
STORMS, 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 2B. 
W88-06361 


WINTER 


RAIN-SNOW BOUNDARIES OVER SOUTH- 
ERN ONTARIO, 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 2B. 


W88-06364 


REDUCTION OF AIRBORNE FLUORIDE 
EMISSIONS FROM CANADIAN ALUMINIUM 
SMELTERS AS REVEALED BY SNOW CHEM- 
ISTRY, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 5B. 
W88-06434 


PERTURBATION BASED MODEL OF HEAT- 
INDUCED SUPPRESSION OF RIVER ICE, 
Concordia Univ., Loyola Campus, Montreal 
(Quebec). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5C. 
W88-06807 


FORECASTING WATERCOOLING IN THE 
KATTEGAT, THE ORESUND, AND BELT SEA 
AND THE ARKONA BASIN, 

Sveriges Meteorologiska och Hydrologiska Inst., 
Norrkoeping. 

A. Omstedt. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
247-258, 1987. 11 fig, 4 ref. 


Descriptors: *Water temperature, *Ice forecasting, 
*Sea ice, *Forecasting, *Mathematical models, Sa- 
linity, Temperature, Baltic Sea, Simulation. 


Some problems associated with forecasting water 
cooling in the entrance to the Baltic Sea were 
examined, using a diagnostic study from the severe 
ice winter of 1986/87 as a starting point. Measured 
and numerically simulated data demonstrate that 
surface water cooling can be well simulated with 
the mathematical model of Omstedt (1987). Fore- 
cast tests during the same winter also indicated 
that the model may provide useful forecast infor- 
mation. However, because of the limited numbers 
of temperature and salinity profile measurements, 
the forecasts had to be accomplished with diagnos- 
tic calculations. These calculations will then 
produce the necessary initial data for the forecasts. 
(Author’s abstract) 

W88-06809 


TRANSPORT AND CHEMODYNAMICS OF 
ORGANIC MICROPOLLUTANTS AND IONS 
DURING SNOWMELT, 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

For primary bibliographic entry see Field 5B. 
W88-06810 


2D. Evaporation and Transpiration 


DRIP IRRIGATION AND SUBIRRIGATION OF 
SUGARCANE, 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 3F. 
W88-05947 


ESTIMATION OF STANDARD DEVIATION OF 
POTENTIAL EVAPOTRANSPIRATION, 

Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

G. H. Hargreaves, and Z. A. Samani. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 175-180, 
February 1988. 1 fig, 15 ref. 


Descriptors: *Statistics, *Simulation, *Evapotran- 
spiration, *Weather simulation, *Model studies, 
*Irrigation, Crop yield, Mathematical studies, Pre- 
diction, Weather data, Temperature, Spatial varia- 
tion. 


Some weather simulation procedures require mean 
values of potential evapotranspiration (ETP) and 
the standard deviations in ETP. For purposes of 
irrigation planning and design it may be desirable 
to know the probable deviations from mean values 
of ETP. Various crop production or crop yield 





Field 2—WATER CYCLE 


Group 2D—Evaporation and Transpiration 


models have been developed that require input of 
daily measurements of climate. A weather simula- 
tion procedure (WMAKER) utilizing a monthly 
climatic data base can be substituted for the daily 
climatic data to produce very comparable results. 
The weather simulation procedure recommended 
requires the standard deviation of ETP. A series of 
monthly mean values of maximum and minimum 
temperatures provides the required data for esti- 
mating mean ETP and the standard deviation. If 
only long-term mean maximum and minimum tem- 
peratures and the mean temperatures for a series of 
years are available, the standard deviation of mean 
temperature provides a means for making an esti- 
mate of the standard deviation in ETP. The rela- 
tionship is influenced by latitude and elevation. 
Relationships are presented for use in estimating 
the standard deviation of ETP. (Author's abstract) 
W88-05950 


CHIHUAHAN DESERT ANNUALS: IMPOR- 
TANCE OF WATER AND NITROGEN, 

New Mexico State Univ., 
Biology. 

For primary bibliographic entry see Field 21. 
W88-06062 


Las Cruces. Dept. of 


WATER USE, YIELD, AND DRY MATTER AC- 
CUMULATION BY DETERMINATE SOYBEAN 
GROWN IN A HUMID REGION, 

Arkansas Univ., Fayetteville. Dept. of Saw 
H. D. Scott, J. A. Ferguson, and L. S. W 

Agronomy Journal AGJOAT, Vol. 79, yd 5, 
870-875, September-October 1987. 3 fig, 4 tab, 5 
ref. 


Descriptors: *Water use, *Crop yield, *Dry 
matter, *Soybeans, *Humid areas, Plant physiolo- 
gy, Plant growth, Irrigation, Water balance, Water 
use efficiency, Water management, Drought, 
Loam, Computers, Simulation, Evapotranspiration, 
Evaporation, Transpiration. 


Planning of irrigation strategies for soybean (Gly- 
cine max) requires a knowledge of the year-to-year 
variability associated with water use, dry matter 
accumulation, and seed yield. A study was under- 
taken to determine the relationships and variability 
among these plant responses at the end of vegeta- 
tive and reproductive growth for irrigated (1) and 
nonirrigated (N) soybean grown in the field during 
five seasons under humid climatic conditions. 
Water balance components were determined by 
computer simulation based on actual soil, plant, 
and meterological data. The soil was a Crowley 
silt loam. For the N soybean, seed yields ranged 
from 10.7 to 27.4 Mg ha, and dry matter ranged 
from 47.6 to 91.2 Mg ha as the seasonal rainfall 
ranged from 290 to 570 mm. Variability of dry 
matter production was greater at the end of vege- 
tative growth than at the end of reproductive 
growth. Five-year mean cumulative values of eva- 
potranspiration (ET) during vegetative growth 
were 237 and 215 mm for I and N treatments. At 
the end of the season the 5-yr mean ET, transpira- 
tion (T), and evaporation (E) from the I soybean 
were 497, 327, and 170 mm. These values were 
greater than those of N soybean of 382, 231, and 
151 mm. However, when the data from the wet 
season were removed, the variability of ET, T, and 
E from the I soybean were lower than from N 
soybean. Under I conditions, the lowest seasonal 
ET was found in the wetter-than-normal season 
and the highest ET was found in the drier seasons. 
Under N conditions, ET during the wet season was 
similar to the 5-yr mean. The year-to-year variabil- 
ity in this humid environment depended on soil- 
water management as well as the climatic condi- 
tions. (Author's abstract) 

W88-06341 


EVAPOTRANSPIRATION OF COOL-SEASON 
TURFGRASSES IN THE HUMID NORTH- 
EAST, 

Fort Lauderdale Research and Education Center, 
FL. 

L. J. Aronson, A. J. Gold, R. J. Hull, and J. L. 
Cisar. 

Agronomy Journal AGJOAT, Vol. 79, No. 5, p 
901-905, September-October 1987. 


Descriptors: *Soil-water-plant relationships, *Eva- 
potranspiration, *Turf grasses, *New England, 
Humid areas, Water use, Competing use, Irriga- 
tion, Lysimeters, Loam, Penman equation, Pan 
evaporation, Crop coefficient. 


As competition for water increases in the north- 
eastern United States, turfgrass culture must be 
directed toward practices that will lower water 
requirements. A study was conducted to quantify 
and compare the evapotranspiration (ET) rate of 
well-watered grasses. Predictive methods for irri- 
gation scheduling of turf were also evaluated. 
Weighing lysimeters, 0.25 m in diameter and 0.28 
m deep, were placed into field plots of well-wa- 
tered mature turf growing on an Enfield silt loam 
(coarse-silty over sandy-skeletal, mixed, mesic 
Typic Dystrocrept), and ET was determined by 
weighing the lysimeters at 24-h intervals through- 
out the summers of 1984 and 1985. The grasses 
studied were: Poa pratensis, ‘Baron’ and ‘En- 
mundi’; Lolium perenne, ‘Yorktown II’; Festuca 
rubra var. cummutata, ‘Jamestown’; and Festuca 
ovina var. duriuscula, ‘Tournament’. Consistent 
annual differences were not observed in the vari- 
able summer weather that characterizes southern 
New Engiand. Daily meterological data were used 
to calculate reference ET by the modified Penman 
equation and from pan evaporation. A crop coeffi- 
cient (Kc) was calculated for each grass as the 
ratio of ET measured to ET predicted. Seasonal 
Ke values based on the Penman equation ranged 
from 0.88 for Tournament in 1984, to 1.09 for 
Enmundi in 1985 (CV, 0.15-0.30). Seasonal Kc 
based on pan evaporation data was more variable, 
ranging from 0.86 to 1.31 (CV, 0.34-0.44). The 
Penman equation predicted ET more consistently, 
and could provide a reliable and useful tool for 
irrigation scheduling of turfgrass in southern New 
England. (Author’s abstract) 

W88-06342 


CROP COEFFICIENTS DERIVED FROM RE- 
FLECTED CANOPY RADIATION: A CON- 
CEPT, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field 3F. 
W88-06350 


ESTIMATING MONTHLY MEAN WATER 
AND ENERGY BUDGETS OVER THE CEN- 
TRAL U.S. GREAT PLAINS: PART I. EVAPO- 
CLIMATONOMY MODEL FORMULATION, 
Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

R. T. Pinker, and L. A. Corio. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 6, p 1140-1152, June 1987. 12 fig, 4 tab, 37 ref. 
NOAA/NESDIS Grants NA80AA-D-0048 and 
NA84AA-4-00026. 


Descriptors: *Hydrologic budget, *Great Plains, 
*Evapotranspiration, *Mathematical models, *Cli- 
matology, Lettau’s evapoclimatonomy model, 
Runoff forecasting, Soil water, Net radiation, Net 
rainfall, Kansas, Satellite technology. 


A modified form of Lettau’s evapoclimatonomy 
model was used to calculate the model response 
functions for runoff, soil moisture, change of soil 
moisture with time, and evapotranspiration. The 
model was implemented for the state of Kansas 
with forcing functions of monthly mean net radi- 
ation and precipitation, averaged for 1968-77. The 
objectives were (i) to implement and test the model 
on spatial and temporal scales for which it was 
originally designed; (ii) to test the validity of the 
model on reduced scales (Part II). [f the evapocli- 
matonomy approach is applicable on shorter time 
scales, the model output of monthly mean evapo- 
transpiration can be used as independent ‘ground 
truth’ for testing current point parameterizations to 
calculate the surface energy and water budgets. 
This is of particular interest since some of the input 
parameters can be derived from spatially integrat- 
ed satellite observations. (See also W88-06358) 
(Shidler-PTT) 

W88-06357 


ESTIMATING MONTHLY MEAN WATER 
AND ENERGY BUDGETS OVER THE CEN- 
TRAL U.S. GREAT PLAINS: PART II. EVAPO- 
CLIMATONOMY EXPERIMENTS, 

Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

L. A. Corio, and R. T. Pinker. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 6, p 1153-1160, June 1987. 8 fig, 4 tab, 17 ref. 
NOAA/NESDIS Grants NA80AA-D-0048 and 
NA84AA-4-00026 and NASA Grant NAGS-812. 


Descriptors: *Hydrologic budget, *Great Plains, 
*Evapotranspiration, *Mathematical models, *Cli- 
matology, Lettau’s evapoclimatonomy model, Wa- 
tersheds, Satellite technology. 


The evapoclimatonomy model of Lettau was de- 
signed to be applied on climatic time scales. The 
validity of the model on shorter time scales could 
extend its usefulness beyond what was intended. 
The model output of monthly mean evapotranspir- 
ation can then be used as ‘ground truth’ for testing 
current point parameterizations to calculate the 
surface energy and water budgets, particularly 
when some of the input parameters are derived 
from spatially integrated satellite observations. Re- 
sults of experiments with the model on reduced 
temporal and spatial scales showed that while on a 
reduced time scale (1 year) the model output com- 
pared well with observations; the results on a 
combination of reduced time (1 year) and spatial 
scales were not so favorable. This would indicate 
that the climatonomic assumption for the selected 
single watershed is not appropriate. (See also W88- 
06357) (Author’s abstract) 
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SOIL EVAPORATION: TEST OF A PRACTI- 
CAL APPROACH UNDER SEMI-ARID CONDI- 
TIONS, 

Netherlands Univ. Foundation for International 
Cooperation, Malang (Indonesia). 

L. Stroosnijder. 

Netherlands Journal of Agricultural Science 
NETMAW, Vol. 35, No. 3, p 417-426, 1987. 4 fig, 
4 tab, 11 ref. 


Descriptors: *Semiarid lands, *Evaporation, *Soil 
water, *Hydrologic budget, *Transpiration, 
*Model studies, Soil properties, Rainfall, Climate, 
Africa, Netherlands. 


The role of soil evaporation in the field water 
balance is briefly reviewed. With an increasing 
demand for improved soil and water management, 
the common practice of combining evaporation 
with transpiration into.a single term, i.e. evapotran- 
spiration, is no longer justified. Bare field soils 
evaporate at a potential rate only during one or a 
few days after rainfall (stage 1). Thereafter, evapo- 
ration is reduced due to drying of the soil surface 
(stage 2). Both deterministic and parametric mod- 
elling often show a roughly linear increase in cu- 
mulative evaporation with the square root of time. 
Theoretically, this holds only if the potential evap- 
oration is rather constant in time. This is not the 
case in various climates; daily potential evapora- 
tion rates commonly fluctuate between | and 6 
mm/day or more in temperate climates and under 
some (sub)tropical circumstances. In such cases it 
appears that cumulative actual evaporation relates 
better to the square root of cumulative potential 
evaporation than to the square root of time. Evap- 
oration can be described then with a simple equa- 
tion containing only one soil parameter. The latter 
can be easily measured, even in tilled fields, with a 
fast and cheap microlysimeter technique. This 
practical approach is illustrated with measurements 
in the African Sahelian zone as well as in the 
Netherlands. (Author's abstract) 
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TIME SERIES MULTIPLE LINEAR REGRES- 
SION MODELS FOR EVAPORATION FROM A 
FREE WATER SURFACE, 

Bradley Univ., Peoria, IL. Dept. of Civil Engi- 
neering. 

J. G. Seckler. 

IN: Time Series Methods in Hydrosciences. Pro- 





ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 538-552, 3 fig, 6 tab, 9 ref. 


Descriptors: *Time series analysis, *Mathematical 
models, *Data interpretation, *Model studies, 
*Reservoir evaporation, *Lake Hefner, *Oklaho- 
ma, *Regression analysis, *Evaporation, Reser- 
voirs, Mathematical equations. 


Using dimensional analysis and recognizing the 
stochastic properties of evaporation, wind speed, 
and vapor pressure difference, a mass transfer 
model for evaporation was developed. This model 
was analyzed using time series multiple linear re- 
gression techniques to obtain estimates of constant 
(C), a mass transfer coefficient (N sub t), and 
variables exponent for evaporation (m), and the 
exponent for vapor pressure difference (p) for the 
meteorological data acquired by the U.S. Geologi- 
cal Survey at Lake Hefner, Oklahoma and by the 
USDA. Using the eight meter level as the upper 
limit of the vapor boundary layer and the logarith- 
mic wind distribution for atmospheric flow over an 
aerodynamically rough surface, a model for evapo- 
ration was developed for the Lake Hefner data. 
Analysis of the USDA reservoir data produced 
another model for evaporation. In general the ex- 
ponent m for both the Lake Hefner and the USDA 
data was found to be significantly different from 
unity at the 10% level. The exponent for vapor 
pressure difference, p, was non-significantly differ- 
ent from unity at the 10% significance level. The 
difference between m and p was significant at the 
10% significance level. The model equations were 
used to predict evaporation from Lake Hefner and 
the USDA reservoir respectively. The average 
correlation coefficient between observed and pre- 
dicted evaporation for the Lake Hefner data was 
0.767. For the two periods of analysis for the 
USDA Reservoir data the average correlation co- 
efficient between observed and predicted evapora- 
tion was 0.951. The evaporation model developed 
for the Lake Hefner data was applied to mass 
transfer data for the Elephant Butte Reservoir. 
The correlation coefficient between observed and 
predicted evaporation was 0.955. (See also W88- 
06496) (Lantz-PTT) 
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AQUA, A MODEL TO EVALUATE WATER 
DEFICITS AND EXCESSES IN TROPICAL 
CROPPING. I. BASIC ASSUMPTIONS AND 
YIELD, 

Costa Rica Univ., San Jose. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 3F. 
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AIRBORNE DETERMINATION OF REGION- 
AL WATER USE EFFICIENCY AND EVAPO- 
TRANSPIRATION: PRESENT CAPABILITIES 
AND INITIAL FIELD TESTS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

For primary bibliographic entry see Field 7B. 
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AUTOMATIC RECORDING CLASS A PAN 
EVAPO-PLUVIOMETER FOR LONG-TERM 
UNATTENDED OPERATION, 

For primary bibliographic entry see Field 7B. 
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ESTIMATING EVAPOTRANSPIRATION 
FROM WHEAT USING WEATHER MEASURE- 
MENTS AND CARBORUNDUM OR PICHE 
EVAPORIMETER, 

Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Agrometeorology. 

W. H. Van Zyl, and J. M. De Jager. 

Agricultural and Forest Meteorology, Vol. 40, No. 
1-2, p 65-75, October 1987. 6 fig, 1 tab, 12 ref. 


Descriptors: *Evapotranspiration, *Evaporimeters, 
*Evaporation gages, *Mathematical models, Lysi- 
meters, Wheat, Crops, Penman-Monteith equation. 


Hourly evaporation rates from a Piche evaporime- 
ter installed inside a Stevenson screen were com- 
pared with rates measured from a Piche exposed to 
the atmosphere, but screened from direct short and 
long-wave radiation (shaded) and with rates regis- 
tered on a carborundum evaporimeter similarly 
exposed. Strict linear relationships exist between 
evaporation from the shaded Piche evaporimeter, 
the Piche in a screen and the shaded carborundum 
evaporimeter. The latter was 1.6 times more sensi- 
tive than the shaded Piche. The shaded Piche was 
1.4 times more sensitive than the screened Piche. 
Regression equations for the aerodynamic term in 
the Penman-Monteith equation were developed. 
Aerodynamic term was expressed in terms of 
hourly evaporation measured by a Piche in a Ste- 
venson screen, an exposed, but shaded Piche, and a 
carborundum evaporimeter. The following rela- 
tionships were found: (i) AT = 0.018 (Epsc) + 
0.09 (mm per h),r = 0.95; (ii) AT = 0.014 (Eps) + 
0.05 (mm per h),r = 0.96; (iii) AT = 0.008 (Eps) 
= 0.06 (mm per h),r = 0.95. Estimates of maxi- 
mum evapotranspiration rates obtained by substi- 
tuting these relationships for aerodynamic terms in 
the Penman-Monteith equation were then tested 
against lysimeter measurements of evapotranspira- 
tion rates. In 1985, values of the index of agree- 
ment varying between 0.94 and 0.95, and mean 
absolute difference varying from 0.01 to 0.09 mm/ 
hr, for the three types of evaporimeters were ob- 
tained from these comparisons. In 1986, values of 
the corresponding test parameters were 0.92 and 
0.09 mm/hr when the carborundum evaporimeter 
was used. These values demonstrate the reliability 
of the proposed model. While the sensitivity of the 
evaporimeters varied greatly, no one proved more 
accurate than any other. The carborundum evapo- 
rimeter proved to be the most sensitive. (Author's 
abstract) 
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ESTIMATION OF SOIL-WATER EXTRACTION 
PATTERNS BY ROOTS, 
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ORGANIC POLLUTANTS IN SOILS OF RE- 
TENTION AND RECHARGE BASINS RECEIV- 
ING URBAN RUNOFF WATER, 

Agricultural Research Service, Fresno, CA. Water 
Management Research Lab. 

For primary bibliographic entry see Field 5B. 
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CHARACTERISTICS OF SQUARE-EDGED 
AND  ROUND-NOSED BROAD-CRESTED 
WEIRS, , 
Concordia Univ., Sir George Williams Campus, 
Montreal (Quebec). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 8C. 
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RAINFALL INTENSITIES FOR SOUTHEAST- 
ERN ARIZONA, 

Agricultural Research Service, Tucson, AZ. 

For primary bibliographic entry see Field 2B. 
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POPULATION DYNAMICS OF THE PARA- 
SITES IN FUNDULUS ZEBRINUS IN THE 
PLATTE RIVER OF NEBRASKA, 

Nebraska Univ.-Lincoln. School of Biological Sci- 
ences. 

For primary bibliographic entry see Field 2H. 
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LARGE-SCALE COMPARISON OF FACTORS 
INFLUENCING PHYTOPLANKTON ABUN- 
DANCE IN RIVERS, LAKES, AND IMPOUND- 
MENTS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 
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IMPACT OF THE HYDRODYNAMIC CONDI- 
TIONS ON THE PRIMARY PRODUCTION IN 
AN IMPOUNDED RIVER, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

For primary bibliographic entry see Field 2H. 
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MONUMENT CREEK DEBRIS FLOW, 1984: 
IMPLICATIONS FOR FORMATION OF 
RAPIDS ON THE COLORADO RIVER IN 
GRAND CANYON NATIONAL PARK, 
Geological Survey, Tucson, AZ. 

For primary bibliographic entry see Field 2J. 
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COMPUTER SYSTEM FOR FLOOD ESTIMA- 
TION AND ITS USE IN EVALUATING THE 
FLOOD STUDIES RAINFALL RUNOFF 
METHOD, 

—_ Water Authority, Gosforth (Eng- 
land). 

D. R. Archer, and P. S. Kelway. 

Proceedings of the Institution of Civil Engineers, 
Vol. 83, Part 2, p 601-612, September, 1987. 3 fig, 4 
tab, 22 ref. 


Descriptors: *Flood estimation, *Floods, *Com- 
puters, *Rainfall-runoff relationships, *Runoff, Hy- 
draulic models, England, Catchment areas, Design 
criteria, Discharge measurement. 


A computer system, FLOWPRED, has been de- 
veloped to perform flood estimation using Flood 
Studies methods and subsequent revisions. Errors 
in discharge for ungauged catchments arising from 
estimation of climatic variables from a 10 x 10 km 
grid are shown to be small in relation to other 
estimation errors. Comparison of gauged data with 
Flood Studies estimates, using the rainfall runoff 
losses model, show systematic regional deviation in 
northeast England. Analysis shows that even if 
rainfall-runoff relations were perfectly known, the 
specified choice of design parameters would not be 
able in many instances to reproduce observed 
flood growth characteristics. A review of these 
design parameters is now recommended. (Author's 
abstract) 
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FRICTIONAL CHARACTERISTICS OF ALLU- 
VIAL STREAMS IN THE LOWER AND UPPER 
REGIMES, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

W. R. White, R. Bettess, and S. Wang. 
Proceedings of the Institution of Civil Engineers, 
Vol. 83, Part 2, p 685-700, December 1987. 9 fig, 9 
ref, append. Department of the Environment Con- 
tract PECD 7/6/29-204/83. 


Descriptors: *Streamflow, *Streamflow forecast- 
ing, *Bed load, *Flow characteristics, *Hydrologi- 
cal regime, *Flow friction, Channel flow, Shear 
drag, Froude number. 


An existing method for predicting the frictional 
resistance of alluvial channels established a rela- 
tionship between the total shear and effective shear 
for different sediment sizes for flows with a Froude 
number less than 0-8. In this paper, it is shown that 
the previous method applied to lower regime flows 
in which the bed features are either plane-bed, 
ripples, or dunes. A new relationship is proposed 
for upper regime flows in which the bed features a 
plane-bed or anti-dunes. A criterion to determine 
whether the flow is in upper or lower regime is 
described. This work greatly extends the range of 
applicability of the method for alluvial resistance 
prediction. (Author's abstract) 
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KINEMATIC WAVE ROUTING AND COMPU- 
TATIONAL ERROR, . 
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Williamson and Schmid, Irvine, CA. 

T.V. Hromadka, and J.J. DeVries. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 2, p 207-217, February 1988. 8 fig, 2 tab, 
10 ref. 


Descriptors: *Routing, *Rainfall-runoff relation- 
ships. *Open-channel flow, *Runoff, *Kinematic 
waves, *Discharge hydrographs, *Routing, *Flow 
systems. *Watershed models, Mathematical 
models. 


The standard kinematic wave (KW) method used 
in many models of open channel flow routing of 
runoff hydrographs in watershed models is exam- 
ined as to the significance of the computational 
errors due to numerical-diffusion and the selection 
of computational effort. It is shown that a wide 
range of modeling results are possible from a KW 
model depending on the choice of computational 
reach length and time-step size used in the KW 
approximation. In comparison, the simple convex 
hydrologic routing method demonstrates only a 
small fraction of the variation in results demon- 
strated by the KW model. It is recommended that 
use of the KW method for channel routing in 
watershed models be reconsidered. (Author's ab- 
stract) 
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DETERMINATION OF RUNOFF FREQUEN- 
CIES FOR UNGAUGED URBAN CATCH- 
MENTS, 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 
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W88-06217 


CHANGES IN WATER YIELD AFTER FIRE IN 
FYNBOS CATCHMENTS, 

Jonkershoek Forest Research Station, Stellenbosch 
(South Africa). Dept. of Environmental Affairs. 
For primary bibliographic entry see Field 3B. 
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GENERALIZED VISCOPLASTIC MODELING 
OF DEBRIS FLOW, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

C. Chen. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8S, Vol. 114, No. 3, p 237-258, March 1988. 
4 fig, 36 ref. 


Descriptors: *Debris flow, *Rheology, *Mathe- 
matical models, *Sediment transport, *Mass wast- 
ing, *Mudflows, *Suspended sediment, Model 
studies, Channel flow, Non Newtonian flow. 


Various concepts have been proposed or used in 
the development of rheological models for debris 
flow. The earliest model, developed by Bagnold 
and based on the concept of the ‘dispersive’ pres- 
sure generated by grain collisions, appears to be 
theoretically sound, but is inconsistent with most 
theoretical models developed from non-Newtonian 
fluid mechanics. Debris-flow modelers in Japan 
have generally accepted Takahashi's formulas de- 
rived from Bagnold’s model. Efforts have been 
made by theoreticians in non-Newtonian fluid me- 
chanics to modify or improve Bagnold’s model. A 
viable rheological model should consist of both a 
rate-independent and -dependent part. A general- 
ized viscoplastic fluid (GVF) model that has both 
parts as well as two major rheological properties 
(i.e. the normal stress effect and soil yield criterion) 
is accurate, yet practical, for general use in debris- 
flow modeling. Bagnold’s model is only a particu- 
lar case of the GVF model. Analytical solutions 
for (steady) uniform debris flows in wide channels 
obtained from the GVF model based on Bagnold’s 
simplified assumption of constant grain concentra- 
tion..(Author’s abstract) 
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GENERAL SOLUTIONS FOR VISCOPLASTIC 
DEBRIS FLOW, 


Geological Survey, Menlo Park, CA. Water Re- 


sources Div. 

C. Chen. 

Journal of Hydraulic Engineering (ASCE). 
JHENDS, Vol. 114, No. 3, p259-282, March 1988. 
7 fig, 21 ref. 


Descriptors: *Mass wasting, *Mud flows, *Sedi- 
ment transport, *Suspended sediment, *Channel 
flow, *Debris flow, *Rheology, Mathematical 
models, Model studies. 


Theoretical velocity profile and theoretical pres- 
sure and concentration distributions for (steady) 
uniform debris flow in wide channels were derived 
from a generalized viscoplastic fluid (GVF) model 
without imposing Bagnold’s assumption of con- 
stant grain concentration. Good agreement be- 
tween the theoretical velocity profile and the ex- 
perimental data of Japanese scientists supports the 
validity of both the GVF model and the proposed 
method of solution from the model. Both Bingham 
and Bagnold versions (or submodels) of the GVF 
model can be used to simulate debris flow at the 
dynamic state. Although Bagnold’s dilatant submo- 
del appears to fit the Japanese data better than the 
Bingham submodel for flow of noncohesive grains, 
the choice between them is not clear-cut. No 
matter which submodel is used, a full understand- 
ing of the major factors that affect the behavior of 
debris flows is essential prior to its application. The 
theoretical ground for extensive further studies of 
such factors are discussed. (Author's abstract) 
W88-06227 


MODELLING PIPEFLOW CONTRIBUTIONS 
TO STREAM RUNOFF, 

University Coll. of Wales, Aberystwyth. 

J. A. A. Jones. 

Hydrological Processes HYPRE3, Vol. 2, No. 1, p 
1-17, January 1988.5 fig, 5 tab, 13 ref. National 
Environment Research Council Grant GR3/3683. 


Descriptors: *Soil water, *Pipe flow, *Streamflow, 
*Storm runoff, *Soil pipes, Hydrologic models, 
Wales, Catchment basins, Hydraulic models, Kine- 
matic wave theory. 


Runoff from natural soil pipes has been shown to 
be a significant contributor to stream discharge in 
parts of upland Wales. Attempts have been made 
to model pipeflow contributions using both theo- 
retical and empirical approaches, but little progress 
has yet. been made towards producing generally 
applicable models of complete pipeflow systems. 
This paper identifies some of the problems of de- 
vising general models with reference to data from 
the Maesnant Experimental Catchment. The data 
suggest that in-pipe travel times are more impor- 
tant here than inferred elsewhere, and that neither 
simple hydraulic models nor kinematic wave 
theory can adequately explain the patterns of re- 
sponse. In particular, stormflow tends to begin first 
at the network outfall and even peak discharge 
often occurs at the outfalls before the headward 
zones. (Author's abstract) 
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EXCEEDANCE PROBABILITY DISTRIBU- 
TIONS OF STEADY CONDUIT FLOW IN 
KARST AQUIFERS, 

University of Western Ontario, London. Dept. of 
Geography. 

For primary bibliographic entry see Field 2F. 
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ONE YEAR IRRIGATION EXPERIMENT TO 
ASSESS LOSSES AND RUNOFF VOLUME RE- 
LATIONSHIPS FOR A RESIDENTIAL ROAD 
IN HERTFORDSHIRE, ENGLAND, 

University Coll., London (England). Dept. of Ge- 
ography. 

G. E. Hollis, and J. C. Ovenden. 

Hydrological Processes HYPRE3, Vol 2, No. 1, p 
61-74, January 1988. 5 fig, 6 tab, 17 ref. Natural 
Environment Research Council Grant GR3/4442. 


Descriptors: *Urban hydrology, *Runoff volume, 
*Infiltration, *Roads, Irrigation, Simulated rainfall, 
Soil moisture deficiency, Urban catchment wetness 
index, Annual distribution. 


Six sections of a residential road that drain to 
individual instrumented gully pots were irrigated 
along the curb and then over the whole road 
monthly for a year. The aim was to determine 
infiltration losses, initial losses, percentage runoff 
and infiltration curves for both the curb and road 
surface. There is an annual cycle of infiltration 
losses at the curb with a winter peak caused by 
frost action that is 3.2 times greater than the termi- 
nal loss rate in summer. Evaporation was usually 
more than an order of magnitude less significant 
than infiltration. The wide variation in initial losses 
before runoff commenced was inexplicable. The 
percentage runoff for those irrigations of over 15 
mm of equivalent rainfall was never more than 
10%. The maximum runoff was around 50% fol- 
lowing 10 mm of equivalent rainfall for curbside 
irrigation and only 5 mm of irrigation over the 
whole road. There were no significant relation- 
ships between percentage runoff from the curb or 
the whole road irrigations and irrigation amount, 
slope, urban catchment wetness index, and soil 
moisture deficit. Infiltration curves, for curb and 
road irrigation, were so diverse that they do not 
represent the simple impervious surfaces envisaged 
at the start of the experiment and described in the 
literature. Since the artificial irrigation of curbs 
and roads failed to substantiate existing theory, 
these experiments should be repeated at a variety 
of sites with a high rate of irrigation. (Author's 
abstract) 
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SOME ASPECTS OF THE HYDROLOGY OF 
ONE-DAY ANNUAL MINIMUM LOW FLOWS 
OF MALAWIAN RIVERS, 

Malawi Univ., Zomba. Dept. of Geography. 

F. T. K. Sefe. 

Hydrological Processes HYPRE3, Vol 2, No. 1, p 
75-91, January 1988. 15 fig, 6 tab, 15 ref. 


Descriptors: *Streamflow, *Low flow, *Minimum 
flow, Recession, Mathematical analysis, Seasonal 
variation, Malawi, Catchment areas, Regression 
analysis, Intermittent streams, Statistics. 


Five aspects of the hydrology of one-day annual 
minimum flows, Qim, were studied using data 
from 12 catchments in Malawi. Results indicate 
that the log-normal distribution can be fitted to all 
12 catchments. Four of the rivers studied are inter- 
mittent. Application of statistical methods devel- 
oped in meteorology to the dichotomous-trans- 
formed data of these catchments revealed that two 
are ‘flow-dominant’ and the other two are ‘dry- 
dominant’. Another catchment is entirely dominat- 
ed by a hydraulic gradient towards the Shire River 
and Elephant Marsh and so dries up every season 
for considerable periods of time despite the rela- 
tively high rainfall in the catchment. QIm, t-days 
after the date of occurrence of Qlm(May), can be 
better estimated from simple regression than from 
an empirically determined recession constant. (Au- 
thor’s abstract) 
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SOIL SATURATION PATTERNS IN STEEP, 
CONVERGENT HILLSLOPES UNDER 
FOREST AND PASTURE VEGETATION, 
Waikato Univ., Hamilton (New Zealand). Dept. of 
Earth Sciences. 

R. A. Petch. 

Hydrological Processes HYPRE3, Vol 2, No. 1, p 
93-103, January 1988. 5 fig, 7 tab, 24 ref. 


Descriptors: *Infiltration, *Soil water, *Slopes, 
*Soil saturation, *Runoff, *Vegetation effects, 
Water table, Topography, Rainfall, Probability, 
Topography, Rainfall-runoff relationships. 


The relationships between hillslope form and the 
development of zones of hillslope saturation are 
central to studies of process hydrology. These 
relationships are examined in two small, steep (30 
degrees) first-order basins under forest and pasture 
vegetation. Hillslope saturation patterns are de- 
scribed using a probability analysis of observations 
of peak water table elevations made at individual 
sites in each basin. In both first-order basins, the 
effects of topographic convergence on the spatial 





variability of hillslope saturation zones are more 
pronounced on shallow slopes and in steeper areas 
where hillslope form is strongly concave. The 
implications of vegetation type on the formation 
and variation of hillslope saturation are also exam- 
ined. The differences in hillslope saturation pat- 
terns in each vegetation type are attributed primar- 
ily to differences in net rainfall and not soil physi- 
cal properties or other features of topography. 
(Author's abstract) 
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RETURN PERIOD FLOW PREDICTION WITH 
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Oklahoma State Univ., Stillwater. Dept. of -Agri- 
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STORMWATER CONTAMINATION AT AIR- 

PORTS AND REMEDIAL OPTIONS - WITH 

PARTICULAR REFERENCE TO STANSTED, 
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APPRAISAL OF ENVIRONMENTALLY SENSI- 
TIVE OPTIONS FOR FLOOD ALLEVIATION 
USING MATHEMATICAL MODELLING, 
Thames Water Authority, London (England). 

J. L. Gardiner, A. F. Dearsley, and J. R. 
Woolnough. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 171-184, 
October 1987. 5 fig, 1 tab, 8 ref, 2 append. 


Descriptors: *Mathematical models, *Flood pro- 
tection, *Rivers, *Flooding, *Catchment areas, 
*Model studies, Mathematical studies, Equations, 
Prediction, United Kingdom, Hydraulic models, 
Public participation, Design criteria. 


A study of the river Colne from Richmansworth to 
its confluence with the river Thames at Staines 
(United Kingdom) was commissioned to examine 
the flood risk and alleviation possibilities. Holistic 
appraisal of the catchment involved a comprehen- 
sive assessment of environmental resources concur- 
rently with hydrological analysis and construction 
of a one-dimensional computational hydraulic 
model of the complex river, canal, and lake system. 
Model prediction of flood areas and depths al- 
lowed the potential flood damage to be assessed 
throughout the valley. An iterative process to 
derive the best practical environmental option was 
carried out interactively by the multi-disciplinary 
team. This process was made possible by the swift 
analysis of alternative options provided by the 
river model. The nine local authorities and many 
environmental interest groups involved were con- 
sulted throughout, and advised on the formal and 
public consultation required to complete the study. 
The environmental framework and model will pro- 
vide a test-bed for the detailed design, construc- 
tion, operation, and post-investment phases. The 
model has been used already in the assessment of 
significant development planning proposals. (Au- 
thor’s abstract) 


SERC FLOOD CHANNEL FACILITY, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

D. W. Knight, and R. H. J. Sellin. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 198-204, 
October 1987. 6 fig, 1 tab, 19 ref. 


Descriptors: *Flood channels, *Research facilities, 
*Rivers, *Hydraulic models, *Flood protection, 
Hydraulics, Design, Construction, Research prior- 
ities, Interagency cooperation, United Kingdom. 


A central experimental facility recently built to 
investigate the hydraulic behavior of rivers and 
flood alleviation channels when they flow in an 
out-of-bank condition is described. The SERC 
flood channel facility is jointly funded by the Sci- 
ence and Engineering Research Council (SERC, 
United Kingdom) and Hydraulics Research Ltd 


(HR), on whose premises the facility has been 
built. A five-year research program has been iden- 
tified and will be supported by the SERC together 
with a contribution from the Ministry of Agricul- 
ture, Fisheries and Food (MAFF): The authors 
outline the need for such a facility in flood channel 
research, the background to the design, construc- 
tion and instrumentation of the facility, and give 
brief details of the initial phase of the research 
program, which involves four university research 
teams. It is hoped that the SERC flood channel 
facility will be a focus for other experimental re- 
searchers and will bring together theoreticians, 
numerical modelers and experimentalists con- 
cerned with river channel hydraulics: At present 
seven UK universities are involved in the SERC 
Working Party on Flood Channels, along with 
representatives from HR, MAFF, and consultants. 
(Author's abstract) 
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A combined stochastic-deterministic model was 
developed to describe the temporal and spatial 
distribution of conservative substances in open 
channel flows. The model consists of a finite differ- 
ence approximation to the one-dimensional advec- 
tion-dispersion equation embedded within a sto- 
chastic filter. The time and measurement updates 
of the estimated concentrations and their covar- 
iance are carried out through the use of a factored 
form of the covariance matrix. The resulting filter- 
ing algorithm is more computationally stable than 
the standard Kalman filter approach. The dynam- 
ic-stochastic model performed well when applied 
to simulated observations of salinity in an Arctic 
estuary. This type of modelling approach can be 
used as tool in planning field experiments. (See also 
W88-06496) (Author's abstract) 
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MEAN AND VARIANCE OF WATER CUR- 
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Irregular surface waves generate a net mean veloc- 
ity of the fluid and the material in it, while due to 
the random fluctuations of this velocity about its 
mean value, there will be a dispersion of the mate- 
rial. Expressions were derived for the mean value 
and the variance of these current velocities for a 
one- and two-dimensional irregular wave field. Nu- 
merical results are given for a one-dimensional 
wave field. It appears that the familiar directional 
wave spectrum for a two-dimensional wave field is 
insufficient to derive useful ‘results. (See also W88- 
06496) (Author's abstract) 
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A multivariate multilag model was used for the 
generation of both time and space correlated hy- 
drological series for eight gauging stations along 
the Danube and Main River and the Main-Danube 
canal in West Germany. As the model assumes the 
input to be normally distributed standardized vari- 
ables, extensive data transformation had to be per- 
formed. For the necessary transformation of the 
observed data into normal distribution, various 
functions were tested with log (x) and Pearson- 
Type III proving to be most suitable. The results 
with respect to the reproduction of statistical pa- 
rameters. as means, standard deviations, auto- and 
cross-correlation coefficients are shown for some 
typical sample sequences. The model has also been 
used for the generation of monthly series as well as 
sequences of decades with satisfying results. (See 
also W88-06496) (Lantz-PTT) 
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Flood analysis for regions, like Southern Italy, 
where the annual flood series exhibits outliers (and, 
then, high skewness), associated with disastrous 
storms, requires building suitable stochastic 
models. In such cases, the usual simple model 
(Model A), which assumes the largest annual flood 
to be the maaimum of a Poissonian number of 
independent random variables with common expo- 
nential distribution function, proves to be inad- 
equate. Better models can be built by replacing the 
hypotheses on which Model A is based with 
others, phenomenologically closer to reality; the 
number of exceedances in a year is still a non- 
homogeneous Poisson process, but the exceedance 
values are not identically distributed random varia- 
bles. Of the two models considered, i.e., a time- 
dependent distribution for the exceedance magni- 
tude (Model B) and a mixed exponential distribu- 
tion (Model C), the mixed exponential distribution 
gave a better statistical fit. There is also better 
phenomenological support for Model C in that 
disastrous storms occur more rarely but with much 
larger intensities than others, and they are accord- 
ingly better modelled as belonging to different 
populations. (See also W88-06496) (Author's ab- 
stract) 
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Persistence in streamflow time series is usually 
specified through correlation coefficients of order 
one and larger. These coefficients are calculated 
using the whole time series record. However, per- 
sistence effects are bound to be variable in different 
parts of the record. Consideration of small collec- 
tions of successive data as distinct entities effec- 
tively incorporates persistence in analysis of data. 
This is the basic method involved in pattern analy- 
sis. The historic time series is segmented into a 
series of representational objects which define 
local shapes within the time series. These objects 
are in turn defined by a set of pattern vectors. 
Cluster analysis is used to specify time indexed 
regions or classes in n-dimensional pattern space 
according to which future patterns may be classi- 
fied. The current streamflow observations are used 
for step ahead forecasting based on the concept 
that a complimentary datum is required to com- 
plete a pattern. (See also W88-06496) (Lantz-PTT) 
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The measurement of peak discharge is typically 
composed of three distinct processes. Low magni- 
tude floods are determined with an established 
rating curve. Intermediate magnitude floods are 
inferred by extrapolating the established rating 
curve. High magnitude floods are usually deter- 
mined through a field survey. The measurement 
error characteristics for each process are different, 
a phenomenon termed discontinuous measurement 
error (dme). Monte Carlo experiments with an 
error model that approximates the peak measure- 
ment process reveal a bias in the measured coeffi- 
cients of variation, skewness, and kurtosis. This 
bias is significant and has important implications 
with regard to flood frequency analysis. Dme has 
an important effect on the coefficients of variation, 
skewness, and kurtosis of measured flood dis- 
charges, particularly when the coefficient of varia- 
tion of the parent flood distribution is low. This 
effect is to offset downward bias due to small- 
sample boundedness. The bias due to dme increases 
with sample size, unlike the bias due to most other 
sources. Immediate attention should be focused on 
estimating the variance of errors in rating-curve 
extensions and indirect measurements, in order to 
determine the magnitude of the problem caused by 
dme. If, as expected, dme proves to be an impor- 
tant problem in flood-frequency estimation, ways 
must be developed to deal with it. One obvious 
way is to abandon the coefficient of skewness. The 
new model of dme seems to be at least conceptual- 
ly adequate for the case of rivers with stable sec- 
tions at their gages. It is clearly not adequate for 
the unstable case. (See also W88-06496) (Lantz- 
PTT) 
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The use of graphical techniques for validation of 
multivariate synthetic streamflow models is advo- 
cated. Two general types of validation measures 
are suggested: statistical and performance-based. 
Although preservation of low order moments, par- 
ticularly the mean, will often be a necessary condi- 
tion for model acceptance, biasing of higher order 
moment estimators complicates their use for vali- 
dation purposes. Although moment estimators may 
be corrected for bias, this does not necessarily 
result in improvement of a stochastic model from a 
performance standpoint. Therefore, performance- 
based model validation measures, particularly se- 
quent peak storage, may be more significant for 
operational validation. Application of the tech- 
niques suggested to three two-site, three season 
models of the Cedar and North Fork Snoqualmie 
River, Washington indicated possible inadequacies 
in the seasonal distribution of flows, as well as 
differences related to long term persistence struc- 
ture. The graphical results also pointed out a trade- 
off in the multivariate long term persistence 
models between cross-site correlations and auto- 
correlations at the individual sites. Empirical distri- 
butions of moments and auto- and cross-correla- 
tions at the seasonal level were useful in validating 
the multi-site disaggregation model, while the se- 
quent peak algorithm was most useful for overyear 
validation. The latter indicator is, however, sensi- 
tive to the demand pattern imposed. Critical ex- 
traction rate and crossing distributions were less 
useful model validation measures. (See also W88- 
06496) (Lantz-PTT) 
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The non-stationary and seasonal nature of the 
monthly streamflows were modeled using the 
ARIMA class of models. A_nine-step procedure 
for model identification, parameter estimation, per- 
formance evaluation, model parsimony and valida- 
tion of residuals with emphasis on the laste three 
items was implemented for obtaining valid stochas- 
tic models for the monthly flows of the Chattahoo- 
chee River at West Point, Georgia. Several statisti- 
cal indices of performance, and statistical tests are 
used to screen the candidate models properly to 
obtain the best models. The ARIMA (1,0,1) x 
(1,0,1) sub 12 and (2,0,0) x (0,1,1) sub 12 model 
were obtained as valid models. Previous studies 
have fitted an ARIMA (2,0,0) x (0,1,1) sub 12 
model to the monthly mean flows of the Blue 
River in Indiana and, an AR model was fit to the 
annual mean flows of the St. Lawrence River. (See 
also W88-06496) (Lantz-PTT) 
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Investigations by hydrologists and engineers show 
that in a large number of cases monthly stream- 
flows fit a model of Markov dependence (of vari- 
ous orders) with monthly varying transition prob- 
abilities. The order of Markov dependence in most 
cases is one or two, but in some cases, three. It 
would appear then that if one takes time-periods or 
seasons of about two months, a model of Markov 
dependence (of order one) with seasonally varying 
transition probabilities would fit the flows in most 
cases. The storage process was considered with 
such an inflow model. The procedures that can be 
used to determine the storage size-demand-reliabil- 
ity relations were compared. The methods com- 
pared were: (1) Simulation; (2) Probability Matrix 
Method, which is a seasonal extension of Lloyd's 
procedure (for Markov but non-seasonal inputs), 
and involves construction of matrices. The proce- 
dure is entirely numerical; (3) Bottomless Dam 
analytical method Mark 1. The dam is assumed to 
be bottomless and an analytical solution for the 
probability distribution of the depletion of the dam 
is derived; (4) Bottomless Dam analytical method 
Mark 2. Here, the further assumption that the 
inputs are uncorrelated from year to year is made, 
although they are correlated and (seasonally 
Markov) dependent within a year. This assumption 





makes a drastic reduction in the computational 
complexities involved in Method 3. A common 
feature of the methods 2, 3, and 4 is that for these 
methods, inputs, storage, release, etc. are treated as 
discrete quantities, whereas for 1, these are contin- 
uous. (See also W88-06496) (Lantz-PTT) 
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A monthly streamflow model was developed 
which can reproduce the variance and year-to-year 
correlation of an annual streamflow surrogate with 
a modest number of parameters. The model's 
simple structure facilitates the incorporation of 
streamflow-model-parameter uncertainty into syn- 
thetic streamflow sequences. The large impact of 
parameter uncertainty on derived reservoir capac- 
ity-reliability-demand relationships is illustrated by 
comparing the relationships obtained ignoring pa- 
rameter uncertainty with those obtained when 
streamflow-model parameter uncertainty is incor- 
porated into synthetic flow sequences. The annual 
- monthly model was used to describe the charac- 
ter of monthly flows in the Upper Delaware River 
Basin in New York. The impact of parameter 
uncertainty on derived reservoir capacity-demand- 
reliability relationships. With a 25- or 50-yr. histor- 
ical flow record, streamflow-model-parameter un- 
certainty can have a appreciable impact on the best 
estimate of system reliability and especially on the 
assessment of possible failure magnitude. (See also 
W88-06496) (Lantz-PTT) 
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Three stochastic predictors of river flow rate were 
applied to a small basin (upper basin of Temo, in 
Sardinia, approximately = to 180 sq km). The first 
predictor (ARX, AutoRegressive with eXogenous 
input) requires quantitative rainfall measurement, 
the second one (ARQX, AutoRegressive with 
Qualitative eXogenous input) needs only gross in- 
formation about rainfall, and the third one (AR, 
AutoRegressive) has no rainfall input. The per- 
formance of the three predictors was satisfactory 
up to 3-4 hrs, particularly by ARX. However, the 
gap of quality between the ARX and the other two 
predictors is counter-balanced by the cost of the 
rainfall telemetering system required by ARX. (See 
also W88-06496) (Author's abstract) 
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Streamflow is highly variable. A flood discharge 
may be thousands of times greater than the dis- 
charge during a drought. Such flow regimes can be 
described by various statistics collectively referred 
to as streamflow characteristics. These characteris- 
tics provide information needed in the design of 
structures built in or along stream channels, for 
evaluating flood hazards, and for defining the 
available water supply. Various methods may be 
used to compute flow characteristics; the appropri- 
ate ones for a particular stream depend on its flow 
regime and on the amount and type of data avail- 
able. Although many methods of defining flow 
characteristics have been proposed and are being 
used, descriptions and evaluations of these are 
widely scattered in the literature. This book brings 
together some of the more useful methods - ones 
that are simple, practical and require only com- 
monly available or readily obtainable data. These 
methods produce results comparable in accuracy 
with those from more sophisticated methods for 
many problems. The material in this book was 
selected for its value to practicing hydrologists; the 
book is intended to be both a manual and a source 
of references. However, some important elements 
of the hydrologic cycle are not covered in detail 
because adequate data on them are often difficult 
to obtain; these elements are not used in the tech- 
niques given here. Similarly, certain well-known 
techniques are not included because they are too 
time-consuming for common use. Groundwater is 
included only to the extent needed to properly 
evaluate the surface-water hydrology. Water qual- 
ity is discussed briefly. (Lantz-PTT) 
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Man’s intervention in the utilization and spatial 
redistribution of water resources in a region has 
resulted in changes of the natural drainage regime 
before sufficient data have been collected to ascer- 
tain the region’s natural potential. Furthermore, 
they are many regions which do not have a net- 
work of gaging stations, or have very poor net- 
works, where it is necessary to rely on detailed 
determinations made on the basis of empirical for- 
mulae. The drainage basin is described here as a 
system unit resulting from the interaction between 
runoff and topography, which is a lengthy process 
of evolution that occurs according to well-defined 
laws. A number of aspects, such as the analysis of 
drainage networks and stream order, have been 
dealt with extensively in the literature, and for this 
reason are treated more briefly. Instead, greater 
emphasis is placed on questions of practical interest 
or on less well-known aspects, concerning which 
original ideas are advanced. The results obtained 
from the examination of a fairly large number of 
cases have permitted the formulation of new rules 
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and relationships concerning the basin perimeter, 
the form factor, the drainage and stream densities 
and the mean channel slope, the introduction of 
new relationships between channel slope and basin 
slope, and between mean slope and discharge, and 
determination of the discharge and total duration 
of flood events as functions of drainage-basin area 
and mean altitude. In presenting the mathematical 
formula, the simplest form has been sought so that 
the results may be accessible to the largest number 
of readers, even to those lacking specialist mathe- 
matical knowledge. However, even in this form, 
the formula can easily be used to elaborate pro- 
grams for automatic data-processing. (Lantz-PTT) 
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The morphology of rivers and their watersheds, 
and the mechanics. by which rivers perform their 
functions of degradation, transportation and depo- 
sition are discussed. In doing this, a number of 
basic principles must be kept in mind. First, the 
universality of change. The earth is dynamic, and 
the forces of gravity, heat, orogeny and isostacy 
are continuously modifying earth materials and 
forms. These modifications influence the activity 
of water flowing over the surface. Second, since 
change takes place over long, as well as short, 
periods of time, one must also be concerned with 
an historical perspective. Third, rivers and their 
watersheds are viewed as open systems. As such, 
each river basin is complex, consisting of many 
components which are constantly modified and 
which interact with each other. These first-order 
independent elements (climate, vegetation, geolo- 
gy, and soil character) determine the second-order 
factors of discharge and sediment load. Finally, the 
response to change many not necessarily be imme- 
diate, i.e. there is usually a time lag between the 
alteration in energy input and the reaction of the 
system in terms of hydrology, hydraulics or mor- 
phology. This book addresses these principles 
through discussions of: stream denudation, hydrau- 
lics of streamflow, entrainment and transport, me- 
chanics and landforms of fluvial erosion, river 
morphology, river deposition and fluvial land- 
forms, quantitative basin analysis, structural and 
lithological controls, and the impact of man on 
rivers. (Lantz-PTT) 
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WATER DEPOSIT FEEDER PTYCHOPTERA 
TOWNESI (DIPTERA: PTYCHOPTERIDAE), 
Oregon State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 

For primary bibliographic entry see Field 2H. 
W88-06689 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


DIET OF THE LEECHES ERPOBDELLA OC- 
TOCULATA (L) AND HELOBDELLA STAGNA- 
LIS (L) IN A LOTIC HABITAT SUBJECT TO 
ORGANIC POLLUTION, 

Trinity Coll:. Dublin (Ireland). Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W88-06690 


PRODUCTION AND LITTER PROCESSING 
BY CRAYFISH IN AN APPALACHIAN MOUN- 
TAIN STREAM, 

Georgia Univ., Athens. Dept. of Entomology. 

For primary bibliographic entry see Field 2H. 
W88-06691 


BEHAVIOR AND FORM OF PSEPHENUS 
HERRICKI (DEKAY) 
(COLEOPTERA:PSEPHENIDAE) IN’ RELA- 
TION TO WATER FLOW, 

Purdue Univ., Lafayette, IN. Dept. of Entomolo- 


gy. 

D. McShaffrey, and W. P. McCafferty. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
319-324, October 1987. 2 fig, 10 ref. 


Descriptors: *Stream discharge, *Flow measure- 
ment, *Morphology, *Larvae, *Adaptation, Pse- 
phenus Herricki, Ecological interaction, Dye visu- 
alization, Videomacroscopic technique. 


Psephenus Herricki (DeKay) larvae were observed 
in aquaria and artificial streams using videomacros- 
copic techniques. Dye visualization was used to 
determine flow around the organisms. The highly 
flattened larvae of Psephenus Herricki are able to 
withstand and/or avoid the force of flowing water 
in streams: through a number of mechanisms. The 
legs are vital; if they cannot gain purchase the 
larvae can be dislodged by the lifting forces acting 
on the body. At the flow rates tested (up to 50 cm/ 
sec), suction under the carapace is not needed to 
maintain position. Active pumping of water 
through lateral slots of the carapace and out from 
under the body posteriorly greatly reduces turbu- 
lence around the body and may act to decrease 
drag at high Reynold’s numbers. An interpretation 
of the flattened body-shape of Psephenus Herricki 
larvae as an adaptation to fast currents and/or to 
prevent the larvae from being removed from the 
substrate by’a predator is of questionable ecologi- 
cal significance because individuals are usually 
found in crevices and on the underside of stones. 
(Author's abstract) 

W88-06693 


LEAF-PACK DYNAMICS IN A SOUTHERN AF- 
RICAN MOUNTAIN STREAM, 

Cape Town Univ. (South Africa). Dept. of Zoolo- 
gy. 

For primary bibliographic entry see Field 2H. 
W88-06694 


BEDLOAD SHEETS IN 
SEDIMENT, 

California Univ., Berkeley. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2J. 
W88-06709 


HETEROGENEOUS 


MEASUREMENTS AND _ ANALYSIS’ OF 
RUNOFF FROM SUBSURFACE DRAINED 
FARMLANDS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

For primary bibliographic entry see Field 2A. 
W88-06783 


JOINT PROBABILITY DISTRIBUTION OF 
STREAMFLOWS AND TIDES IN ESTUARIES, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. 

For primary bibliographic entry see Field 2L. 
W88-06808 


2F. Groundwater 


RESULTS OF A GROUND-WATER LEVEL 
AND NITROGEN FERTILIZER FIELD EXPER- 
IMENT WITH APPLE TREES ON A MARINE 
CLAY SOIL, 

Rijksdienst voor de Ijsselmeerpolders, Lelystad 
(Netherlands). 

For primary bibliographic entry see Field 21. 
W88-05971 


MICROBIAL DEGRADATION OF 1,2-DIBRO- 
MOETHANE IN SHALLOW AQUIFER MATE- 
RIALS, 

Connecticut Agricultural Experiment 
New Haven. Dept. of Soil and Water. 
For primary bibliographic entry see Field 5B. 
W88-05976 


Station, 


EVALUATION OF PESTICIDE GROUNDWAT- 
ER POLLUTION POTENTIAL FROM STAND- 
ARD INDICES OF SOIL-CHEMICAL ADSORP- 
TION AND BIODEGRADATION, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field SB. 
W88-05988 


GROUND WATERS WITH UN RADIOGENIC 
87SR/86SR RATIOS IN THE GREAT ARTE- 
SIAN BASIN, AUSTRALIA, 

Australian National Univ., Canberra. Research 
School of Earth Sciences. 

K. D. Collerson, W. J. Ullaman, and T. Torgersen. 
Geology GYGYB, Vol. 16, No. 1, p 59-63, Janu- 
ary 1988. 5 fig, 1 tab, 33 ref. 


Descriptors: *Radioactive dating, *Paleohydro- 
logy, *Aquifer characteristics, *Artesian basins, 
*Groundwater movement, *Strontium radioiso- 
topes, *Strontium, *Subsurface mapping, Australia, 
Calcium, Groundwater recharge. 


Groundwater from the major Jurassic aquifer in 
the Great Artesian Basin, Australia shows signifi- 
cant variation in calcium and strontium concentra- 
tion and strontium isotopic composition with age 
and distance from the recharge area. Hydrological- 
ly young bore waters in the eastern part of the 
basin exhibit surprisingly unradiogenic 87Sr/86Sr 
ratios (0.7045 to 0.7054). By contrast, hydrological- 
ly older waters in the central and discharge regions 
of the basin have significantly more radiogenic 
isotopic compositions (0.7060 to 0.7118). Waters 
with unradiogenic 87Sr/86Sr ratios are interpreted 
to be the result of reaction between recharge water 
in the aquifer and lithologies that have juvenile 
87Sr/86Sr compositions. These juvenile strontium 
isotope signatures most likely reflect interaction 
with Cenozoic mafic igneous rocks which occur 
on the eastern side of the basin. More radiogenic 
waters in the basin are the result of addition of 
87Sr derived by in situ dissolution of aquifer sili- 
cates. (Author's abstract) 

W88-06140 


GROUNDWATER INVESTIGATIONS IN 
LOWER SPEY VALLEY, NEAR FOCHABERS, 
Grampian Regional Council, Aberdeen (Scotland). 
Dept. of Water Services. 

G. D. Watt, J. F. Mellanby, J. J. van Wonderen, 
and M. J. Burley. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 89-103, 
August 1987. 9 fig, 8 tab, 3 ref. 


Descriptors: *Groundwater availability, *Ground- 
water budget, *Groundwater potential, *Water 
supply development, *Well data, *Spey River, 
Well hydraulics, Well capacity, Pump wells, Test 
wells, Borehole geophysics, Geologic formations, 
Aquifers, Surveys, Piezometers, Scotland, Water 
quality, Drinking water. 


This paper describes the various investigations un- 
dertaken to identify potential water abstraction 
sources to meet future demands throughout the 
Grampian area, Scotland. In the Moray and Banff 


coastal areas, a new supply was to be developed to 
meet future increases in demands that have been 
predicted to be about 9 MI/d by the year 2001, 
increasing to about 18.5 MI/d by the year 2011. 
The alluvium was shown to have good water- 
transmitting properties. The seismic refraction and 
borehole investigations confirmed the surficial de- 
posits to be about 10 to 15 m. Test pumping of 
wells with associated piezometers proved the 
transmissivity values and storage coefficients of the 
aquifer and hence a suitable wellfield. The well- 
field so identified extends some 2.8 km upstream on 
the west bank from the bridge across the River 
Spey at Fochabers, with an estimated reliable yield 
of 20 Ml/d. The water abstracted from the test 
wells was shown to be about 80% river water that 
had been drawn into the aquifer. The contribution 
from the landward side could result in a reduction 
of the watertable affecting the yield of deep-rooted 
crops (cereals and grass) over about one-half the 
area one year in three. Examination of the water 
drawn from the wells confirmed it to be low in 
color, iron, and manganese. The results were con- 
sistent and were of drinking quality. The studies 
have shown that a consistent high quality water 
can be produced from the alluvial gravels of the 
River Spey near Fochabers in sufficient quantity to 
meet the needs of the lower Moray and Banff 
coastal areas of the Grampian Region to the year 
2011. (Author’s abstract) 

W88-06206 


CATION EXCHANGE IN 
SOLUTE TRANSPORT, 
Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
W88-06213 


GROUNDWATER 


DETERMINATION OF IRON AND MANGA- 
NESE IN MINERAL WATERS OF GALICIA 
(SPAIN) BY ATOMIC ABSORPTION SPEC- 
TROPHOTOMETRY, 

Santiago Univ. (Spain). Faculty of Chemistry. 

For primary bibliographic entry see Field 2K. 
W88-06219 


EXCEEDANCE PROBABILITY DISTRIBU- 
TIONS OF STEADY CONDUIT FLOW IN 
KARST AQUIFERS, 

University of Western Ontario, London. Dept. of 
Geography. 

C. C. Smart. 

Hydrological Processes HYPRE3, Vol. 2, No. 1, p 
31-41, January 1988. 8 fig, 17 ref. 


Descriptors: *Probability distribution, *Karst hy- 
drology, *Aquifers, *Conduit flow, Hydrologic 
models, Mathematical models, Underground 
streams. 


Discharge exceedance probabilities are calculated 
for a simple model karst aquifer composed of a few 
multilevel conduits with recharge from a single 
sinking stream with an exponential flow excee- 
dance distribution. It is assumed that outflow in- 
stantaneously matches inflow, so that the conduit 
volume is constant but discharge is governed by 
the head in a volumeless shaft at the top end of the 
system. Small single conduit aquifers will frequent- 
ly overflow at the surface during floods and the 
exceedance probability of flow through the aquifer 
and over the surface can be defined as a function of 
the inflow distribution and the form of the aquifer. 
Systems with multiple conduits will overflow less 
frequently, but each conduit will exhibit a flow 
distribution characteristic of its form and position 
in the vertical hierarchy. Comparison of these find- 
ings with actual flow data from a conduit aquifer 
shows that the approach is valid, although impre- 
cise. The model in unlikely to be applied directly, 
as it requires unusually detailed data. However, it 
provides for the first time an indication of typical 
flow durations for surface overflows and individ- 
ual conduits in a karst aquifer. Contrasts in flow 
duration will have a profound influence on solu- 
tional and sedimentary processes in the karst 
system. (Author's abstract) 

W88-06263 





MECHANISMS OF UNSATURATED FLOW 
THROUGH A VOLCANIC ASH LAYER 
UNDER HUMID CLIMATIC CONDITIONS, 
For primary bibliographic entry see Field 2G. 
W88-06264 


SATURATED AND CAPILLARY FRINGE 
GROUND-WATER BEHAVIOR NEAR AN EX- 
CAVATION, 

Research Triangle Inst., Research Triangle Park, 
NC 


For primary bibliographic entry see Field 5B. 
W88-06277 


REMOTELY OPERATED SEEPAGE METER 
FOR USE IN LARGE LAKES AND RIVERS, 
Wisconsin Univ.-Milwaukee. Dept. of Geological/ 
Geophysical Sciences. 

For primary bibliographic entry see Field 7B. 
W88-06279 


TRACING GROUND-WATER MOVEMENT IN 
ABANDONED COAL MINED AQUIFERS 
USING FLUORESCENT DYES, 

Water Research Centre, Medmenham (England). 
For primary bibliographic entry see Field 7B. 
W88-06280 


MEASUREMENT OF GROUND-WATER PA- 
RAMETERS USING SALT-WATER INJECTION 
AND SURFACE RESISTIVITY, 

Ministry of Works and Development, Christ- 
church (New Zealand). Hydrology Centre. 

For primary bibliographic entry see Field 7B. 
W88-06281 


ELECTROMAGNETIC MAPPING OF FRESH- 
WATER LENSES ON SMALL OCEANIC IS- 
LANDS, 

University of South Florida, Tampa. Dept. of Ge- 
ology. 

For primary bibliographic entry see Field 7B. 
W88-06282 


ANALYTICAL SOLUTION TO SATURATED 
FLOW IN A FINITE STRATIFIED AQUIFER, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

S. R. Yates. 

Ground Water GRWAAR, Vol. 26, No. 2, p 199- 
206, March-April 1988. 8 fig, 1 tab, 10 ref. 


Descriptors: *Groundwater movement, *Aquifers, 
*Saturated flow, *Model studies, Mathematical 
studies, Stratified aquifers, Aquitards, Hydraulic 
conductivity. 


An analytical solution for the flow of water in a 
saturated-stratified aquitard-aquifer system of finite 
length assumes one-dimensional horizontal flow in 
the aquifer and two-dimensional flow in the aqui- 
tards. Several examples are given which describe 
the use of the analytical solution. The horizontal 
flow assumption in the aquifer appears to be ap- 
proximately valid when the hydraulic conductivity 
of the aquitards is less than or equal to about 10% 
of the aquifer value. A comparison was made 
between the analytical solution and a saturated- 
unsaturated finite-element solution for a situation 
where the upper layer is both saturated and unsatu- 
rated. For the situation investigated, the compari- 
son indicates that the analytical solution provides 
an alternative to numerical models even when the 
upper layer is partially saturated. (Author's ab- 
Stract) 

W88-06284 


RADIUM AND RADON IN WATER SUPPLIES 
— THE TEXAS GULF COASTAL AQUI- 
Texas Univ. Health Science Center at Houston. 
School of Public Health. 

For primary bibliographic entry see Field 5B. 
W88-06323 


PERCHED WATER IDENTIFICATION WITH 
NUCLEAR LOGS, 

Colorado School of Mines, Golden. Dept. of Geol- 
ogy. 

E P. Poeter. 

Ground Water GRWAAR, Vol. 26, No. 1, p 15- 
21, January-February 1988. 8 fig, 7 ref. 


Descriptors: *Groundwater, *Perched water, *Ra- 
dioactive well logging, Well data, Piezometers, 
Borehole geophysics. 


The pone, nature, and extent of perched zones 
are frequently important during investigation of 
potential waste disposal sites and contaminated 
sites. Often such zones are overlooked and cased 
off during drilling and completion of monitor 
wells. Typically, large differences in water levels 
over short distances are the first indicator that 
perched conditions may exist at a site. Installation 
of piezometers can provide conclusive evidence of 
the presence, nature, and extent of perched zones, 
but such activity is costly and time-consuming. 
Combined interpretation of the gamma-gamma 
(GG) and neutron-epithermal neutron (NN) geo- 
physical well logs can assist in evaluating perched 
conditions and guide placement of additional pie- 
zometers in an effective and efficient manner. Sub- 
sequently, logs from the shallow portion of existing 
wells that are completed in deeper zones can be 
used to interpolate and extrapolate knowledge of 
perched conditions. Perched zones are often indi- 
cated on logs by an inverse response of the GG 
and NN logs at a higher elevation than a direct 
response of the same logs. Because interpretation 
of geophysical logs in nonunique, it cannot provide 
conclusive evidence as to whether a particular 
zone is saturated or unsaturated. Limitations on 
conditions that will result in a false response can be 
determined. When logs are used in conjunction 
with hydrologic and geologic information, they 
are a valuable tool for investigating zones of 
perched ground water. (Author's abstract) 
W88-06376 


DETERMINATION OF AQUIFER PARAM- 
a AT A GROUND-WATER RECHARGE 
Ss 

Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

J. B. Urban, and W. J. Gburek. 

Ground Water GRWAAR, Vol. 26, No. 1, p 39- 
53, January-February 1988. 9 fig, 9 tab, 26 ref. 


Descriptors: *Aquifer characteristics, *Ground- 
water recharge, *Porous pavement, *Storm runoff, 
Runoff detention, Artificial recharge, Groundwat- 
er movement, Permeability coefficient, Specific 
yield, Effective porosity, Pumping tests, Slug tests, 
Tracers, Cores, Geologic fractures, Field tests, 
Mathematical models, Pennsylvania. 


Porous asphalt pavement is a storm-water manage- 
ment technique which reduces runoff and enhances 
groundwater recharge. Planned applications of 
this, or other groundwater recharge techniques, 
require that groundwater response to induced re- 
charge be quantified. The aquifer parameters hy- 
draulic conductivity (K) and specific yield (Sy) 
were determined at a porous asphalt groundwater 
recharge facility installed near Willow Grove, PA. 
Values of these aquifer properties derived from 
conventional laboratory and field techniques were 
compared to those derived using recharge event 
data collected at the site. The comparisons illus- 
trate the techniques of aquifer property determina- 
tion appropos to the design of groundwater re- 
charge installations. Because of the fractured 
nature of the aquifer, the K-values determined 
from pumping test and slug test analyses are about 
an order of magnitude less than effective porosities 
of the rock cores. Ratios of K/Sy derived from a 
chemical tracer test agree with the pumping test 
values. Finally, the K and Sy necessary to simulate 
facility response to recharge using a numerical 
model of groundwater flow correspond to those 
derived from field-oriented techniques rather than 
those of the rock cores. The results show that the 
design parameters K and Sy should be obtained 
from field-based techniques, such as the nonsteady 
pump test, which match the time and space scale in 
which the facility is expected to affect the aquifer. 
(Author's abstract) 
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W88-06379 


COMBINED EMT/VES GEOPHYSICAL 
METHOD FOR SITING BOREHOLES, 
Groundwater Development Consultants, 
bridge (England). 

For primary bibliographic entry see Field 7B. 
W88-06380 


Cam- 


CONTAMINANT PLUME ANALYSIS USING 
THE HYDRODYNAMIC DISPERSION 
STREAM FUNCTION (HDSF) CONCEPT, 
International Technology Corp., Monroeville, PA. 
For primary bibliographic entry see Field 5B. 
W88-06382 


COMBINED USE OF HYDRAULIC AND ELEC- 
TRICAL PROPERTIES OF AN AQUIFER IN A 
GEOSTATISTICAL ESTIMATION OF TRANS- 
MISSIVITY, 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). Centre d'Information 
Geologique. 

S. Ahmed, G. de Marsily, and A. Talbot. 

Ground Water GRWAAR, Vol. 26, No. 1, p 78- 
86, January-February 1988. 5 fig, 2 tab, 34 ref. 


Descriptors: *Aquifer characteristics, 
testing, *Geohydrology, ‘*Statistical methods, 
*Hydraulic properties, ‘*Electrical properties, 
*Transmissivity, Regression analysis, Multivariate 
analysis, Permeability, Specific capacity, Resist- 
ance, Elastic properties, Kriging, Cokriging, Tuni- 
sia. 


* Aquifer 


Attempts have been made to establish an empirical 
relation between the electrical and hydraulic prop- 
erties of aquifers. However, only regression models 
between transmissivity or permeability and a few 
electrical parameters have been used on the basis 
of the available pairs of data. Kriging, a geostatisti- 
cal technique, estimates a regionalized variable at 
any point in space, and multivariate geostatistical 
techniques allow one to use several variables to- 
gether to estimate any spatial parameter. One such 
method, cokriging, is used to estimate the transmis- 
sivity based not only on measurements of transmis- 
sivity, but also on measurements of specific capac- 
ity and electrical transverse resistance. The studied 
aquifer is situated in the Medjerda Valley in Tuni- 
sia where very few data on transmissivity and 
specific capacity are available, but resistivity data 
are relatively abundant. With the geostatistical 
technique, one can: (1) use several electrical or 
elastic properties, which are easily measured, in 
the estimation of the desired parameter without 
establishing any empirical relation; and (2) make 
the estimation at any point where none of these 
properties has been sampled and, at the same time, 
obtain a variance of the estimation error. The 
method is also compared with the usual regression 
method. (Author's abstract) 

W88-06383 


SIMULATION OF SAMPLING AND HYDRAU- 
LIC TESTS TO ASSESS A HYBRID MONITOR- 
ING WELL DESIGN, 

GeoTrans, Inc., Herndon, VA. 

For primary bibliographic entry see Field 7A. 
W88-06384 


DRILLING AND CONSTRUCTING MONITOR- 
ING WELLS WITH HOLLOW-STEM AUGERS: 
PART 2. MONITORING WELL INSTALLA- 
TION, 

Bennett and Williams, Inc., Columbus, OH. 

For primary bibliographic entry see Field 7B. 
W88-06385 


DRILL-THROUGH CASING DRIVER DRILL- 
ING METHOD FOR CONSTRUCTION OF 
MONITORING WELLS IN COARSE, UNCON- 
SOLIDATED SEDIMENTS, 

Montana Univ., Missoula. Dept. of Geology. 

For primary bibliographic entry see Field 7B. 
W88-06386 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


EFFECT OF CONSTRUCTION, INSTALLA- 
TION, AND DEVELOPMENT ON THE TUR- 
BIDITY OF WATER IN MONITORING WELLS 
IN FINE-GRAINED GLACIAL TILL, 
Hydro-Search, Brookfield. WI. 

For primary bibliographic entry see Field 7B. 
W88-06387 


CRITICAL EXAMINATION OF APPROXIMA- 
TIONS IMPLICIT IN COCHRAN’S PROCE- 
DURE, 

Waterloo Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 7C. 
W88-06388 


MONITORING DISSOLVED OXYGEN IN 
GROUND WATER: SOME BASIC CONSIDER- 
ATIONS, 

Georgia State Univ., Atlanta. Dept. of Geology. 
For primary bibliographic entry see’ Field SB. 
W88-06390 


GROUND WATER 
USS.R., 

Acres International Ltd., Niagara Falls, NY. 
For primary bibliographic entry see Field 7B. 
W88-06391 


MONITORING IN THE 


GEOPHYSICAL DATA FROM BOREHOLES 
DM1, DM2, DM3, AND DM3A, NEW HYDRAU- 
LIC FRACTURING FACILITY, OAK RIDGE 
NATIONAL LABORATORY, OAK RIDGE, 
TENNESSEE, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 8E. 
W88-06592 


GROUNDWATER CHEMISTRY AT YUCCA 
MOUNTAIN, NEVADA, AND VICINITY, 

Los Alamos National Lab., NM. 

J. F. Kerrisk. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-009465. 
Price codes: A06 in paper copy, AOI in microfiche. 
Los Alamos Report No. LA-10929-MS, February 
1987. 118 p, 28 fig, 4 tab, 58 ref, 2 append. DOE 
Contract No. W-7405-ENG-36. 


Descriptors: *Groundwater quality, *Chemical 
analysis, *Yucca Mountain, *Water quality, 
*Water chemistry, *Geochemistry, *Nevada, 
Water pollution sources, Sodium, Carbonates, Cal- 
cium, Potassium, Magnesium, Sulfates, Chlorides, 
Fluorides, Nitrates, Radioisotopes, Chemical reac- 
tions. 


The chemistry of groundwater at Yucca Mountain 
and vicinity has been reviewed and compared with 
the chemistry of water from the Nevada Test Site 
and surrounding areas such as the Amargosa 
Desert and Oasis Valley. Sodium is the primary 
cation and carbonate is the primary anion in water 
from the saturated zone of the tuffaceous aquifer at 
Yucca Mountain. Other major cations present are 
calcium, potassium, and magnesium; other major 
anions are sulfate and chloride, with lesser quanti- 
ties of fluoride and nitrate. Aqueous silica is also 
present. The primary purpose of this review was to 
survey water composition data and look for rela- 
tions among the compositional variables that could 
provide insight into the processes that control the 
composition and would ultimately affect radionu- 
clide transport. Major cation concentrations are 
controlled by rock dissolution an d mineral pre- 
cipitation reactions as well as by cation exchange 
with existing minerals. Aqueous carbonate initially 
comes from atmospheric and soil-zone carbon di- 
oxide, but there is evidence at Yucca Mountain 
that carbon dioxide in the gas phase of the unsatu- 
rated zone supplies additional carbonate to saturat- 
ed-zone water in the tuffaceous aquifer as mineral 
dissolution and precipitation reactions raise the pH 
of the water. This combination is effectively miner- 
al disolution and precipitation in a system that is 
open with respect to carbon dioxide. A carbon 
model for this process is discussed; one conclusion 


of the model is that the true age of water that has 
obtained significant amounts of carbonate from the 
gas phase of the unsaturated zone is older that its 
apparent age. The primary source of aqueous chlo- 
ride and sulfate is probably from precipitation; 
there do not appear to be any mineralogical con- 
trols on these species at Yucca Mountain. There is 
some evidence that water in the deep saturated 
zone at Yucca Mountain may be reducing; this 
conclusion would be difficult to prove with exist- 
ing data. Water near the static-water level is oxi- 
dizing. Water in the western part of Yucca Moun- 
tain is lower in calcium than water to the east. 
Carbonate and fluoride tend to be more concen- 
trated in the water in the southwestern part of 
Yucca Mountain. The implications of these conclu- 
sions for radionuclide transport primarily reflect 
the range of water compositions that could be 
encountered at Yucca Mountain. (Author's ab- 
stract) 

W88-06601 


IMPACT OF PESTICIDES ON GROUND 
WATER CONTAMINATION, 

Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field SB. 
W88-06624 


TIME-OF-TRAVEL IN GLACIAL AQUIFERS, 
Caswell, Eichler and Hill, Inc., West Topsham, 
VT. 

For primary bibliographic entry see Field 5B. 
W88-06695 


BACTERIAL METABOLISM AND THE 
DELTA-CARBON 13 COMPOSITION OF 
GROUND WATER, FLORIDAN AQUIFER 
SYSTEM, SOUTH CAROLINA, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

F. H. Chapelle, J. T. Morris, P. B. McMahon, and 
J. L. Zelibor. 

Geology GLGYB, Vol. 16, No. 2, p 117-121, Feb- 
ruary 1988. 5 fig, 2 tab, 26 ref. 


Descriptors: *Aquifers, *Floridan Aquifer, *Bacte- 
rial analysis, *Metabolism, Radioactivity, Carbon 
radioisotopes, Carbon dioxide production, Re- 
charge, Hilton Head Island, South Carolina. 


Viable bacteria are present (100,000-10,000,000 
cells/gram sediment) in the clastic water tables and 
Hawthorn aquifers that overlie and recharge the 
Floridan aquifer near Hilton Head Island, South 
Carolina. Incubation of cored sediments showed 
that indigenous bacteria are capable of producing 
COQ2 as they metabolize sedimentary organic mate- 
rial. Estimated in situ CO2 production rates, based 
on dissolved inorganic carbon changes and 
groundwater flow rates, are in the range of .01 
mmol/1/year. Two independent lines of evidence, 
(1) isotope balance calculations on dissolved inor- 
ganic carbon along groundwater flow paths and 
(2) direct measurement of the isotopic composition 
of CO2 produced by incubation of the Hawthorn 
sediment, suggest that bacterially produced CO2 in 
the aquifer is much heavier isotopically (delta C13 
approximately -10 to -15) than associated sedimen- 
tary organic material (delta C13 approximately - 
21). The relatively heavy delta C13 values of dis- 
solved inorganic carbon in water from the Flori- 
dan aquifer, which receives much of its recharge 
from the overlying Hawthorn, reflects this source 
of isotopically heavy CO2. (Author's abstract) 
W88-06710 


STATISTICAL CORRELATIONS FOR PRE- 
DICTING THE PARTITION COEFFICIENT 
FOR NONPOLAR ORGANIC CONTAMI- 
NANTS BETWEEN AQUIFER ORGANIC 
CARBON AND WATER, 

General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

For primary bibliographic entry see Field 5B. 
W88-06754 


GROUNDWATER RESOURCES AND DEVEL- 
OPMENT IN CHINA, 


Ministry of Geology and Minerals, Beijing (China). 
C. Mengxiong. 

Environmental Geology and Water Sciences 
EGWSE]I, Vol. 10, No. 3, p 141-147, 1987. 2 fig, 9 
tab. 


Descriptors: *Water resources development, 
*Groundwater resources, *Water supply, *China, 
Interstitial water, Karst water, Fissure water, Irri- 
gation wells, Agriculture. 


On the basis of regional hydrogeological mapping 
covering most parts of the territory, an overall 
evaluation of groundwater resources in China is 
about 872 billion cu m/yr, in which the amounts of 
pore water, fissure water, and karst water are 
calculated separately, and the consumption of 
groundwater is also accounted for. Much prospect- 
ing work has been carried out for the development 
of well irrigation as well as the urban water supply 
of industrial cities. This extensive work has provid- 
ed a scientific basis for the rational development 
and utilization of groundwater resources. Accord- 
ing to statistics, 11.3 million ha of arable land are 
irrigated with water from wells, and the annual 
exploitation of underground water has reached 40 
billion cu m. In 27 cities of North China, the 
output of groundwater reached 6.86 million cu m/ 
d, which amounted to 87% of the total water 
consumed. The distribution and different hydroe- 
cological characteristics of groundwater resources 
in various regions are discussed, including some 
environmental hydroecological problems related 
to the exploitation and utilization of groundwater. 
It is evident that groundwater resources play a 
significant role in both urban and rural water 
supply, and promote the development of agricul- 
ture and industry. (Author's abstract) 

W88-06776 


MODELING OF BRINE TRANSPORT IN 
POROUS MEDIA, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

For primary bibliographic entry see Field SB. 
W88-06788 


UNIDIMENSIONAL SOLUTE TRANSPORT 
INCORPORATING EQUILIBRIUM AND 
RATE-LIMITED ISOTHERMS WITH FIRST- 
ORDER LOSS: 1. MODEL CONCEPTUALIZA- 
TIONS AND ANALYTIC SOLUTIONS, 

Institute of Nuclear Sciences, Lower Hutt (New 
Zealand). 

For primary bibliographic entry see Field 2G. 
W88-06790 


UNIDIMENSIONAL SOLUTE TRANSPORT 
INCORPORATING EQUILIBRIUM AND 
RATE-LIMITING ISOTHERMS WITH FIRST- 
ORDER LOSS: 2. AN APPROXIMATED SIMU- 
LATION AFTER A PULSED INPUT, 

Institute of Nuclear Sciences, Lower Hutt (New 
Zealand). 

For primary bibliographic entry see Field 2G. 
W88-06791 


SIMULTANEOUS INVERSION OF HYDRO- 
GEOLOGIC AND THERMAL DATA: 2. INCOR- 
PORATION OF THERMAL DATA, 

British Columbia Univ., Vancouver. Dept. of Geo- 
logical Sciences. 

A. D. Woodbury, and L. Smith. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 356-372, March 1988. 13 fig, 7 tab, 20 ref. 
Natural Sciences and Engineering Research Coun- 
cil of Canada grant A8492. 


Descriptors: *Groundwater movement, *Tempera- 
ture effects, *Simulation analysis, *Model studies, 
*Mathematical models, Downie Slide, British Co- 
lumbia. 


In modeling basinwide groundwater movement, 
introduction of a data set for a second potential 
field provides an approach to deal with data limita- 
tions in the inverse problem. Temperature meas- 
urements can be used to improve the resolution of 





model parameters in constructing a model of a 
steady state groundwater flow system. The ap- 
proach is applicable to cross-sectional models with 
vertical components of fluid flow. In media with 
low hydraulic conductivity, the thermal regime is 
conductive and temperature measurements do not 
carry direct information on the hydrogeologic 
regime. In more permeable systems however, fluid 
velocities are sufficient to redistribute heat within 
the basin, perturbing the conductive regime. Pa- 
rameter estimates developed int he inverse simula- 
tion are required to satisfy a weight measure of 
both the hydrogeologic and thermal data. The 
effectiveness of this joint inverse depends upon the 
extent of the advective disturbance, which in turn, 
is controlled by the magnitude of hydraulic con- 
ductivity, the length scale and location of hydrau- 
lic conductivity variations, the depth of active 
flow, and the regional configuration of the ground- 
water flow system. Hypothetical examples are pre- 
sented to demonstrate how model misfit can be 
reduced when noisy hydraulic head data are aug- 
mented with thermal data. Because the extent of an 
advective disturbance depends upon the absolute 
value of hydraulic conductivity, addition of tem- 
perature measurements in an inverse simulation is 
particularly helpful in cases where there is uncer- 
tainty in boundary conditions, such as recharge 
rates. The approach was used to construct a model 
of the groundwater flow system at Downie Slide, 
north of Revelstoke, British Columbia. Previous 
studies suggest that the slide behaves as a homoge- 
neous, isotropic medium. With a homogeneous hy- 
draulic conductivity, only the ratio of fluid flux to 
hydraulic conductivity could be determined. By 
including thermal data, the value of hydraulic con- 
ductivity can be estimated. (Author's abstract) 
W88-06792 


EXPERIMENTAL VALIDATION OF THE 
THEORY OF EXTENDING TWO-PHASE 
SATURATION-PRESSURE RELATIONS TO 
THREE-FLUID PHASE SYSTEMS FOR MON- 
OTONIC DRAINAGE PATHS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. 

For primary bibliographic entry see Field 5B. 
W88-06793 


LINEAR AND NONLINEAR SOLUTIONS FOR 
ONE-DIMENSIONAL COMPACTION FLOW 
IN SEDIMENTARY BASINS, 

Illinois Univ. at Urbana-Champaign. Dept. of Ge- 
ology. 

C. R. Bethke, and T. F. Corbet. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 461-467, March 1988. 4 fig, 3 tab, 25 ref. 
National Science Foundation grant EAR-8601178. 


Descriptors: *Compaction, *Subsidence, *Model 
studies, *Groundwater movement, *Sedimentary 
basins, *Mathematical analysis, Hydraulic conduc- 
tivity, Pressure head. 


The effects of assuming linearity in solving the 
moving boundary problem that describes one-di- 
mensional groundwater flow in compacting sedi- 
mentary basins is considered. The linear problem 
in which specific storage and hydraulic conductivi- 
ty do not vary can be solved analytically. This 
solution should be applied to geological problems 
with caution because of the implications of assum- 
ing that specific storage is constant over the range 
of stresses typical of sedimentary basins. A nonlin- 
ear equation in which specific storage and hydrau- 
lic conductivity vary with effective stress describes 
compaction flow more realistically. This equation 
can be solved accurately by a numerical method. 
Solutions to the nonlinear equation show that the 
solution to the linear equation can significantly 
overpredict excess heads in compacting basins. 
Large excess heads develop by compaction in sedi- 
ments of lesser conductivity and over a smaller 
conductivity interval than suggested by the linear 
solution. The nonlinear solutions predict that 
geopressured zones should develop in shaly basins 
undergoing rapid sedimentation but fail to explain 
the abrupt transition from hydrostatic to near- 
lithostatic pressures observed in these basins. The 
transition is better explained as the result of a facies 
change or a discontinuity in conductivity caused 


by diagenic reactions than a decrease in hydraulic 
conductivity during compaction. (Author's ab- 
stract) 

W88-06803 


RESPONSE OF WELL AQUIFER SYSTEMS TO 
EARTH TIDES: PROBLEM REVISITED, 
Geological Survey, Ménlo Park, CA. 

P. A. Hsieh, J. D. Bredehoeft, and S. A. 
Rojstaczer. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 468-472, March 1988. 1 tab, 14 ref. 


Descriptors: *Aquifers, *Wells, *Groundwater, 
*Tidal effects, Mathematical analysis. 


Two recent works led to a reexamination of Brede- 
hoeft’s (1967) analysis of the éarth tide response of 
water wells. Narasimhan et al. (1984) raise several 
questions regarding Bredehoeft’s analysis and sug- 
gested that the analysis is internally inconsistent. 
They argue that one cannot directly estimate the 
specific storage, which characterizes the drained 
behavior of a porous medium, from earth tide 
response, which is an undrained phenomenon. The 
questions raised by Narasimhan et al. were re- 
solved. It is shown that it is possible to determine 
the specific storage from undrained loading. While 
Bredehoeft’s analysis is somewhat heuristic and 
neglects grain compressibility, Van der Kamp and 
Gale (1983) presented a more rigorous analysis 
based on Biot’s (1941) constitutive relationships 
and account for grain compressibility. However, 
their results reduce to Bredehoeft’s results when 
grains are assumed incompressible. This suggests 
that Bredehoeft’s ‘analysis has incorporated all the 
essential features of Biot’s relationships except for 
grain compressibility. Upon reexamining Brede- 
hoeft’s analysis it was found that this is indeed the 
case. (Author's abstract) 

W88-06804 


SENSITIVITY OF THE GROUNDWATER 
MOUND MODEL FOR PREDICTING MIRE 
TOPOGRAPHY, 

Leeds Univ. (England). School of Geography. 

P. E. Kneale. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
193-202, 1987. 7 fig, 1 tab, 11 ref. 


Descriptors: *Mires, *Peat bogs, *Hydrologic 
models, *Groundwater, Hydraulic conductivity, 
Topography, Model studies, Ireland. 


The Dupuit-Forcheimer model for groundwater 
mounds has been proposed to explain the morphol- 
ogy of raised peat mires. The sensitivity of the 
model is discussed as a predictor for mire profiles 
using data from a raised Irish mire where an at- 
tempt was made to reconstruct the equilibrium 
profile. The most sensitive parameters are shown 
to be hydraulic conductivity and net recharge. 
Detailed measurements of saturated hydraulic con- 
ductivity show significant spatial variability, which 
is correlated with mire stratigraphy. Objective de- 
termination of an average value for modelling 
would have an error band of an order of magni- 
tude which is unsatisfactory for prediction. Net 
recharge is calculated from the water balance but 
parameters like overlandflow must be estimated, 
usually from limited data, making the proposed 
value suspect. This model may be helpful for mire 
description but its variables cannot be specified 
accurately enough for predictive purposes. (Au- 
thor’s abstract) 

W88-06805 


SPRING DISCHARGE AND AQUIFER CHAR- 
ACTERISTICS IN A SANDY TILL AREA IN 
SOUTHEASTERN SWEDEN, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Materials Handling. 

P.-O. Johansson. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
203-220, 1987. 11 fig, 2 tab, 16 ref. 


Descriptors: *Till, *Aquifers, *Spring water, 
*Groundwater runoff, *Hydraulic conductivity, 
*Catchment areas, Evapotranspiration, Seasonal 
variation, Sweden, Groundwater _ reservoirs, 


WATER CYCLE—Field 2 


Water In Soils—Group 2G 


Groundwater recession, Water yield, Forest water- 
sheds, Coniferous forests, Snowmelt, Aeration 
zone. 


Spring discharge and groundwater levels were 
used to study groundwater cutflow recessions, 
groundwater reservoir sites, water yielding proper- 
ties and saturated hydraulic conductivities in a 
sandy till area in Sweden. Water chemistry was 
used an indicator of flow paths. The catchment 
areas of the five springs, ranging from approx. 
0.01-0.2 sq km in size, were all mainly covered 
with coniferous forest. The maximum active 
groundwater storages of the catchment areas of the 
springs varied from 75-145 mm. As a comparison 
the maximum total groundwater storage of the till 
in the catchment area of the largest spring was 
estimated to 1,250 mm. Two springs were chosen 
for detailed studies. The highest peak discharge of 
the smallest of these springs was 1.7 mm/day and it 
was usually dried up in summer. The discharge 
from the largest spring was evenly distributed and 
varied between 0.2 and 0.8 mm/day. Frequent 
analyses of water chemistry during a spring with 
intense snowmelt revealed no change of water 
composition in spite of a great increase in dis- 
charge; for the smallest spring by more than 30 
times. Integrated values of the specific water re- 
lease from the unsaturated zone to the groundwat- 
er reservoir were calculated from runoff volumes 
and decreasing groundwater levels for the catch- 
ment area of the largest spring. The different 
values obtained from dry summer and winter peri- 
ods, 0.024 and 0.047, resp., indicated a strong influ- 
ence from evapotranspiration. In the same spring, 
an areally integrated value of the saturated hydrau- 
lic conductivity was estimated to be .00006 m/s 
from a linearized solution of the Boussinesq equa- 
tion. (Author’s abstract) 

W88-06806 


2G. Water In Soils 


THREE MODES OF WATER 
THROUGH A VERTICAL PIPE, 
Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Soils and Crops. 

P. F. Germann. 

Soil Science SOSCAK, Vol. 144, No. 2, p 153-154, 
August 1987. 1 fig, 6 ref. 


FLOW 


Descriptors: *Hydrodynamics, *Soil water, *Geo- 
logic fractures, *Flow rates, *Infiltration, Macro- 
pore flow, Air-water interface, Pipes. 


Water flow in well-structured soils along non- 
capillary-sized macropores, i.e., openings at least 3 
mm wide, is conceived as film-flow along the walls 
of desiccation cracks, animal burrows, root chan- 
nels, and similar structures forming a soil’s macro- 
pore system. Subsequently, water flow in a vertical 
acrylic pipe was investigated. The pipe (inner di- 
ameter 12.7 mm, length 300 mm) was connected to 
a water reservoir, and flow was controlled by a 
conical valve. The pipe was initially allowed to 
completely fill with water due either to very high 
flow rates or to initially imposed flow restrictions 
at the bottom. (The pipe remained full even when 
water and air input to the upper end of the pipe 
were completely turned off.) However, any dis- 
turbance of the water-air interface at the lower end 
of the pipe caused air to enter the system, and flow 
occurred as film-flow according to the perception 
of macropore flow. When the water film was 
mechanically disturbed, it contracted and meander- 
ing rivulets formed. The flow rate remained the 
same as during full-pipe and film-flow. Apparently, 
momentum, adhesion, gravity, friction, surface ten- 
sion, and viscosity are in such a delicate balance 
that all three modes of water flow in a vertical 
pipe--full-pipe flow, film-flow, and meandering riv- 
ulets--can occur under the same input rates. So far, 
it has not been possible to retrieve any literature 
dealing with the transitions among these three flow 
modes, and the search for their experimental and 
theoretical explanation is continuing. (Alexander- 
PTT) 


W88-05925 





Field 2—WATER CYCLE 


Group 2G—Water In Soils 


SPATIAL DEPENDENCE OF SOIL-WATER 
POTENTIALS ASSOCIATED WITH SEPTIC 
SYSTEMS, 
Arkansas Univ.. Fayetteville. Dept. of Agronomy. 
For primary bibliographic entry see Field 5D 
W88-05926 


CHARACTERIZATION OF WATER ENTRY 
INTO A SOIL WITH A CONTRASTING TEX- 
TURAL CLASS: SPATIAL VARIABILITY OF 
INFILTRATION PARAMETERS AND INFLU- 
ENCE OF MACROPOROSITY, 

Commonwealth Scientific and Industrial Research 
Organization, Glen Osmond (Australia). Div. of 
Soils. 

K. R. J. Smettem. 

Soil Science SOSCAK, Vol. 144, No. 3, p 167-174, 
September 1987. 6 fig, 3 tab, 35 ref. 


Descriptors: *Soil properties, *Infiltration, *Ma- 
croporosity, *Spatial variation, *Statistical analy- 
sis, *Soil water, Sorption, Adsorption, Pores, 
Runoff, Model studies. 


Parameters characterizing water entry into a tex- 
ture contrast soil (loamy sand over clay) were 
obtained from measurements along a transect. Spa- 
tial variability of selected infiltration parameters 
was studied using geostatistics and frequency dis- 
tribution statistics. The occurrence of transmission 
macropores, stained with methylene blue, was re- 
corded and their influence on measured parameters 
assessed. Sorptivity measured at a small suction (- 
100 mm potential), which is not influenced by 
macropores > 0.3 mm equivalent diameter, exhib- 
ited slight spatial dependence, whereas in situ 
steady-state ponded infiltration rates had no spatial 
dependence. Cylindrical transmission macropores 
with measured diameters > 2 mm strongly affect- 
ed the magnitude and frequency distribution of 
‘detached’ K sub sat values, but did not affect in 
situ ponded sorptivity, presumably because the sur- 
face area available for adsorption was not in- 
creased significantly by pores of this size. Exclud- 
ing all pores > 0.3 mm equivalent diameter, how- 
ever, reduced sorptivity by 40%. The results indi- 
cate that in modeling runoff processes there is a 
need to discriminate between macropore and 
matrix contributions to the variability of infiltra- 
tion parameters in the field. (Author's abstract) 
W88-05927 


TENSIOMETER AND PORE WATER SAM- 
PLER FOR VADOSE ZONE MONITORING, 
Wisconsin Univ., Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 7B. 
W88-05929 


INFILTRATION FROM 
VANCE DATA, I: THEORY, 
Texas Univ. at Austin. Center for Research in 
Water Resources. 

E. T. Smerdon, A. W. Blair, and D. L. Reddell. 
Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 4-17, Febru- 
ary 1988. 2 tab, 20 ref. Water Resources Research 
Program Grant 14-08-001-G1129. 


IRRIGATION AD- 


Descriptors: *Infiltration, *Model studies, *Irriga- 
tion, Advance data, *Soil water, Mathematical 
studies, Equations, Numerical analysis, Prediction, 
Field tests, Runoff. 


Laplace transformation, integral, and numerical so- 
lution methods to the Lewis and Milne surface 
irrigation volume balance equation are discussed. 
Six formulations of the volume balance equation 
consist of combinations of one of three infiltration 
equations (Kostiakov, extended Kostiakov, or 
SCS) and one of two advance equations (power or 
SCS). A method based on the Kostiakov infiltra- 
tion equation and the power advance equation is 
suggested for field use in determining infiltration 
from advance data and for calculations of irriga- 
tion efficiencies. This method and formulation ac- 
curately predicted the field (10 furrow irrigation 
tests) and laboratory (five physical model border 
advance runoff tests) runoff data analyzed. The 
additional calculations that use the results of this 
method to determine irrigation efficiencies are 


simple enough to be done using an inexpensive 
programmablle calculator. (See also W88-05938) 
(Alexander-PTT) 

W88-05937 


INFILTRATION FROM _ IRRIGATION AD- 
VANCE DATA, II: EXPERIMENTAL, 

New Mexico State Univ., Las Cruces. Dept. of 
Civil Engineering. 

A. W. Blair, and E. T. Smerdon. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 18-30, Febru- 
ary 1988. 2 fig, 7 tab, 8 ref. Water Resources 
Research Program Grant 14-08-001-G1129. 


Descriptors: *Infiltration, *Model studies, *Irriga- 
tion, *Soil water, Mathematical studies, Equations, 
Soil water, Advance data, Numerical analysis, Pre- 
diction, Field tests, Runoff. 


Laplace transformation, integral, and numerical so- 
lutions and six empirical formulations to the Lewis 
and Milne surface irrigation volume balance equa- 
tion were evaluated using field and laboratory 
data. The field data were from published experi- 
ments, and the laboratory data were obtained from 
a 6l-m model border with a computer-controlled 
infiltrating bed which could simulate a wide range 
of infiltration characteristics. The results indicated 
that a simple and direct method of analysis based 
on the Kostiakov infiltration equation and the 
power advance equation satisfactorily predicted 
observed runoff volumes. Furthermore, _ this 
method accurately determined the infiltration char- 
acteristics that were simulated by the model 
border. (See also W88-05937) (Author's abstract) 
W88-05938 


ANALYTICAL SOLUTIONS FOR SURFACE IR- 
RIGATION, I: CONSTANT INFILTRATION 
RATE, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Civil Engineering. 

A. S. Turbak, and H. J. Morel-Seytoux. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 31-47, Febru- 
ary 1988. 6 fig, 14 ref. 


Descriptors: *Kinematic wave theory, *Infiltra- 
tion, *Model studies, *Irrigation, *Soil water, *Ad- 
vance data, Mathematical studies, Equations, Soil 
water, Numerical analysis, Prediction, Fieid tests, 
Runoff. 


The general problem of advance and recession of 
irrigation water on an initially dry surface was 
formulated using the kinematic-wave theory. The 
infiltration rate was assumed constant in time and 
space. Analytical solutions for the advance and 
recession were used to derive expressions for vol- 
umes in surface storage and cumulative volumes of 
infiltration and runoff during all phases of one 
irrigation cycle. This comprehensive analytical 
model was tested using field data. The constant 
infiltration rate model was not a good tool for 
calculating the advance times, the opportunity 
times, or the final infiltrated depths. The model 
estimated the final volumes of infiltration and 
runoff reasonably well. (See also W88-05940) (Al- 
exander-PTT) 

W88-05939 


ANALYTICAL SOLUTIONS FOR SURFACE IR- 
RIGATION, Hl: VARIABLE INFILTRATION 
RATE, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Civil Engineering. 

A. S. Turbak, and H. J. Morel-Seytoux. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 48-60, Febru- 
ary 1988. 5 fig, 1 tab, 9 ref. 


Descriptors: *Infiltration, *Model studies, *Irriga- 
tion, Advance data, *Soil water, Mathematical 
studies, Equations, Soil water, Numerical analysis, 
Prediction, Field tests, Runoff, Infiltrometers. 


A variable infiltration rate model for surface irriga- 
tion was developed. The derivations and the forms 
of the equations used are similar to the case where 


the infiltration rate is constant. A mean infiltration 
rate was assumed to vary from t = 0 tot = T sub 
CO. Expressions for the mean infiltration rate were 
derived for the advance and storage phases using 
Horton, Kostiakov, and the modified Kostiakov 
infiltration equations. The model was tested using 
field data. The model gave reasonable estimates of 
the opportunity times, final infiltrated depths, and 
the final volumes of runoff and infiltration. The 
usefulness of this model lies in the fact that the 
mean infiltration rate is related to the parameters of 
the infiltrometer data. For the model to be reliable, 
the infiltrometer test and fitting of its results to the 
chosen infiltration equation must be done properly. 
(See also W88-05939) (Alexander-PTT) 

W88-05940 


METHOD FOR ANALYZING FIELD SCALE 
SURFACE IRRIGATION UNIFORMITY, 
Agricultural Research Service, Phoenix, 
Water Conservation Lab. 

A. J. Clemmens. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 74-88, Febru- 
ary 1988. 4 fig, 5 tab, 19 ref. 


AZ. 


Descriptors: *Model studies, *Irrigation, *Statisti- 
cal analysis, *Infiltration, *Soil water, Advance 
rates, Simulation, Prediction, Mathematical studies, 
Equations. 


A method for describing and evaluating some of 
the major factors that cause nonuniformity in sur- 
face irrigation systems is presented. Methods for 
statistically combining these effects include: vari- 
ations in opportunity times (e.g., caused by nonpar- 
allel advance and recession curves), variations in 
soil infiltration properties, variations in land grad- 
ing, and variations in advance rates. A simulation 
model was used to test the derived equations for a 
typical example. The techniques can give a reason- 
ably good assessment of the sources of nonumifor- 
mity and can indicate the magnitude of each con- 
tribution, which could be important in irrigation 
evaluation. (Alexander-PTT) 

W88-05942 


MUSKINGUM MODEL FOR FURROW IRRI- 
GATION, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

V. P. Singh, and Y.-C. He. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 89-103, Feb- 
ruary 1988. 9 fig, 6 tab, 32 ref. 


Descriptors: *Furrow irrigation, *Model studies, 
*Irrigation, ‘*Statistical analysis, *Muskingum 
model, *Infiltration, *Soil water, Advance rates, 
Simulation, Prediction, Mathematical studies, 
Equations, Colorado. 


A mathematical model, based on volume balance 
and Muskingum type storage-discharge relation, is 
presented for design and evaluation of furrow irri- 
gation systems. Three field data sets from Colora- 
do farms were used to test the model. The Muskin- 
gum model is simple and found to effectively simu- 
late the hydraulics of every phase of furrow irriga- 
tion. The relative error of simulated results is < 
7% for predicted advance, < 4.7% for outflow 
during storage phase, < 5% for recession, and 7% 
for opportunity time. More testing is necessary to 
define limitations and strengths of the model, and 
to enable regionalization of the model parameters. 
(Author's abstract) 

W88-05943 


FURROW ADVANCE USING SIMPLE ROUT- 
ING MODELS, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

For primary bibliographic entry see Field 3F. 
W88-05944 


PERFORMANCE FUNCTIONS OF BORDER 
IRRIGATION SYSTEMS, 
Fort Lewis Coll., Durango, CO. Dept. of Engi- 





neering and Physics. 
For primary bibliographic entry see Field 3F. 
W88-05945 


COMPARISON OF INFILTRATION MEASUR- 
ING METHODS FOR SURFACE IRRIGATION, 
Concepcion Univ. (Chile). Dept. of Agricultural 
Engineering. 

E. A. Holzapfel, M. A. Marino, A. Valenzuela, and 
F. Diaz. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 130-142, 
February 1988. 2 fig, 4 tab, 28 ref. CONICYT 
Project 060, ARS Cooperative Agreement 4350-H. 


Descriptors: *Soil water, *Comparison studies, 
*Model studies, *Infiltration, *Surface irrigation, 
*Field tests, Equations, Mathematical studies, 
Flow. 


Several methods for measuring the rate of infiltra- 
tion in a volcanic ash soil were compared on the 
basis of field measurements. Methods that use stag- 
nant water gave lower values of soil infiltration 
rate than those that use flowing water. The per- 
formances of the Kostiakov and the modified Kos- 
tiakov infiltration equations were analyzed for 
seven methods. These equations closely match 
field data collected with each technique used. 
Functional relationships among the infiltration rate 
equations are also obtained for each method of 
infiltration. (Author's abstract) 

W88-05946 


DRIP IRRIGATION AND SUBIRRIGATION OF 
SUGARCANE, 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 3F. 
W88-05947 


UNIMODAL SURFACE IRRIGATION EFFI- 
CIENCY. 


Texas Univ. at Austin. Center for Research in 
Water Resources. 

For primary bibliographic entry see Field 3F. 
W88-05948 


EFFECT OF MUNICIPAL SOLID WASTE 
LEACHATE COMPOSITION ON ZINC MI- 
GRATION THROUGH SOILS, 

Harvard School of Public Health, Boston, MA. 
For primary bibliographic entry see Field 5B. 
W88-05983 


SOIL PROPERTIES, IRRIGATION WATER 
QUALITY, AND SOIL MOISTURE LEVEL IN- 
FLUENCES ON THE MOVEMENT OF NICKEL 
IN SEWAGE SLUDGE-TREATED SOILS, 
Kansas State Geological Survey, Lawrence. 

For primary bibliographic entry see Field SE. 
W88-05987 


ONE-PARAMETER MODEL FOR THE SOIL 
WATER CHARACTERISTIC, 

Nottingham Univ. (England). Dept. of Physiology 
and Environmental Science. 

K. Gregson, D. J. Hector, and M. McGowan. 
Journal of Soil Science JSSCAH, Vol. 38, No. 3, p 
483-486, September 1987. | fig, 1 tab, 9 ref. 


Descriptors: *Soil water, *Model studies, *Mathe- 
matical models, Soil types, Soil water potential, 
Mathematical equations, Soil water characteristic, 
Soil heterogeneity, Spatial distribution, Temporal 
distribution, Soil structure, Soil texture. 


The two-parameter model In psi = a + b In theta 
is widely accepted in the literature as providing a 
good fit to the soil moisture characteristic (SMC) 
for a wide variety of soils. This model was exam- 
ined and it is shown that the parameters a and b are 
not independent, and hence that the SMC may be 
represented by a one-parameter model with little 
loss of accuracy. Thus it is possible to define the 
SMC from one paired measurement of soil water 
content against potential. Because this single paired 


measurement is all that is required, the necessity of 
soil type classification is also avoided. Considering 
soil heterogeneity, the large spatial and temporal 
variability in soil texture and structure, and the 
time involved with current laboratory methods, 
this approach may provide additional means of soil 
identification and may be accurate enough for sim- 
ulation of soil water dynamics in hydrology and 
agriculture. (Wood-PTT) 

W88-05994 


MODELLING WATER MOVEMENT _IN 
DRAINED CLAY SOIL. I. DESCRIPTION OF 
THE MODEL, SAMPLE OUTPUT AND SENSI- 
TIVITY ANALYSIS, 

Silsoe Coll. (England). 

N. J. Jarvis,and P. B. Leeds-Harrison. 

Journal of Soil Science JSSCAH, Vol. 38, No. 3, p 
487-498, September 1987. 5 fig, 1 tab, 27 ref. 


Descriptors: *Soil water movement, *Soil water, 
*Clays, *Rainfall-soil water relationships, *Infiltra- 
tion, *Model studies, Rainfall, Soil surfaces, Pond- 
ing, Wetting, Flow discharge, Soil water table, 
Water table rise, Drainage, Simulation, Soil struc- 
ture, Prediction, Rainfall intensity, Saturation, 
Saturated soils, Mathematical studies. 


A two-domain model of water movement in 
drained clay soils is described. For constant rate 
rainfall the model predicts: the time taken to pond 
the soil surface, the rate of advance of the wetting 
front in the cracks, water uptake into the soil peds, 
a rising ‘water table’ in the cracks and the drain 
outflow rate. Simulation results are presented for 
both dry and wet soil. The sensitivity of the model 
to select input parameters was also assessed. Model 
predictions are highly sensitive to the soil structure 
(e.g. crack spacing and width), and are also moder- 
ately sensitive to both the rainfall intensity and an 
empirical exponent related to the degree of satura- 
tion in the cracks. (See also W88-05996) (Author's 
abstract) 

W88-05995 


MODELLING WATER MOVEMENT _ IN 
DRAINED CLAY SOIL. II. APPLICATION OF 
THE MODEL IN EVESHAM SERIES CLAY 
SOI 


Silsoe Coll. (England). 

N. J. Jarvis, and P. B. Leeds-Harrison. 

Journal of Soil Science JSSCAH, Vol. 38, No. 3, p 
499-509, September 1987. 6 fig, 4 tab, 19 ref. 


Descriptors: *Soil water movement, *Soil water, 
*Clays, *Model studies, Model testing, Lysimeters, 
Water storage, Drainage, Flow discharge, Predic- 
tion, England, Field tests, Mole drainage, Re- 
charge, Lysimeters. 


A two-domain model of water movement, storage 
and drainage in a cracked clay soil was applied and 
tested in the field by irrigating an instrumented 
lysimeter constructed around a 2.0 m length of 
mole drain. Measurements of drain outflow rates 
and of increases in soil water content were com- 
pared with model predictions. The model predict- 
ed satisfactorily the peak drain outflow rate and 
subsequent drain recession although there was a 
tendency for the model to underestimate the time 
to the start of drainage. Good agreement with the 
measured recharge profile was generally found. 
(See also W88-05995) (Author's abstract) 
W88-05996 


CENTRIFUGE MODELING OF TRANSPORT 
PROCESSES FOR POLLUTANTS IN SOILS, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field SB. 
W88-06119 


LONGITUDINAL VARIATIONS IN TRACE 
METAL CONCENTRATIONS IN A NORTH- 
ERN FORESTED ECOSYSTEM, 

Syracuse Univ., NY. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W88-06154 
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SOIL WATER DEPLETION UNDER CROPS 
ON RECLAIMED AND UNDISTURBED SOILS, 
North Dakota State Univ., Mandan. Land Recla- 
mation Research Center. 

S. H. Schroeder and, and G. A. Halvorson. 
Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 130-134, January-March 1988. 2 fig, 6 
tab, 13 ref. 


Descriptors: *Soil water, *Corn, *Land reclama- 
tion, *Strip mines, *Topsoil, *Yields, Water re- 
quirements, Precipitation, Water use, Agriculture. 


Soil water depletion by profile depth increments 
and total water usage were measured yearly under 
either small grains or corn (Zea mays.L.) over a 4- 
yr period on undisturbed Williams loam (fine- 
loamy, mixed Typic Argiborolls) and soil re- 
claimed following simulated stripmining. The re- 
claimed soil had topsoil thicknesses of either 0.23, 
0.46, or 0.69 m respread over nonsaline, nonsodic 
spoil materials whose textures were gravelly loamy 
sand with and without a clay loam subsoil, clay 
loam, or silty clay loam. Total water usage and soil 
water depletion (for profile depths of 0 to 0.6 m 
and 0.6 to 1.5 m) were consistently greater, but 
essentially significant (P = 0.10) only in 1 yr, for 
the undisturbed compared to the reclaimed soil 
(averaged over topsoil thickness or spoil texture). 
Grain or biomass yields were significantly higher 
for the undisturbed compared with the reclaimed 
soil when growing-season precipitation was inad- 
equate or poorly distributed. Shallower rooting 
depths and thus lesser soil water depletion even 
though the reclaimed soil had similar amounts of 
plant-available soil water at planting for 3 of the 4 
years resulted in water stress conditions and re- 
duced potential productivity in inadequate precipi- 
tation years on the reclaimed soil. Similar water- 
use efficiency values were found for both the un- 
disturbed and reclaimed soils for all 4 years. If 
amounts of available soil water at planting and soil 
water depletion values had been more uniform 
between the undisturbed and reclaimed soils, the 
reclaimed soil most likely would have met the 
reclamation law requirement of ‘equal or better 
than’ productivity present prior to mining (undis- 
turbed soil productivity) for all 4 yr. (Author's 
abstract) 

W88-06157 


AQUATIC WEED BIOMASS DISPOSAL: 
EFFECT ON SOIL ORGANIC MATTER, 
Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Soils and Crops. 

For primary bibliographic entry see Field 4A. 
W88-06161 


APPLICATION OF THE CONVECTION-DIS- 
PERSION MODEL TO SOLUTE TRANSPORT 
IN FINITE SOIL COLUMNS, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
W88-06174 


AIR ENCAPSULATION 
TION, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

J. Constantz, W. N. Herkelrath, and F. Murphy. 
Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 10-16, January-February 1988. 8 
fig, 3 tab, 25 ref. 


DURING INFILTRA- 


Descriptors: ‘*Infiltration, *Air encapsulation, 
*Solute transmission, *Soil water, Carbon dioxide, 
Soil columns, Soil solutions, Aeration zone, Porous 
media, Permeability coefficient. 


A series of field and laboratory experiments were 
performed to measure the effects of air encapsula- 
tion within the soil’s transmission zone upon sever- 
al infiltration properties. In the field, infiltration 
rates were measured using a double-cap infiltrome- 
ter (DCI), and soil-water contents were measured 
using time-domain reflectometry (TDR). Before 
half of the infiltration experiments, CO2 was in- 
jected through the DCI into the soil to reduce the 
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amount of air encapsulation in the soil’s transmis- 
sion zone. For a gravelly loam as steady infiltration 
rates were approached, the average volumetric 
water content was 0.38 cm3 cm-3 for control ex- 
periments and 0.43 cm3cm-3 for CO2 experiments. 
The average steady infiltration rate was 0.42 cm 
min-| for the control experiments compared to 
4.40 cm min-1 for the CO2 experiments. For a 
sandy loam as steady infiltration rates were ap- 
proached, the average volumetric water content 
was 0.43 cm3 cm-3 for control experiments com- 
pared with 0.45 cm3 cm-3 for CO2 experiments. 
The average final infiltration rate was 0.09 cm min- 
1 for the control experiments compared with 0.42 
cm min-1 for the CO2 experiments. In the labora- 
tory, infiltration experiments were performed using 
repacked soil columns (15-cm i.d. by 140 cm long), 
again using TDR and CO2 flooding. For a medium 
sand as steady infiltration rates were approached, 
the average volumetric water content was 0.29 
cm3 cm-3 for the control experiments and 0.36 
cm3 cm-3 for the CO2 experiments. The average 
steady infiltration rate was 0.25 cm min-1 for the 
control experiments and 1.23 cm min-1 for the 
CO2 experiments. For a loam as steady infiltration 
rates were approached, the average volumetric 
water content was 0.45 cm3 cm-3 for the control 
experiments and 0.50 cm3 cm-3 for the CO2 ex- 
periments. The average steady infiltration rate was 
0.02 cm min-1 for the control experiments and 0.10 
cm min-1 for the CO2 experiments. These results 
suggest that a significant portion of the total encap- 
sulated air resided in interconnected pores within 
the soil’s transmission zone. For the time scale 
considered, this residual air caused the effective 
hydraulic conductivity of the transmission zone to 
remain at a level no greater than 20% of the 
saturated hydraulic conductivity of the soil. (Au- 
thor's abstract) 

W88-06175 


LABORATORY PERMEABILITY ERRORS 
FROM ANNULAR WALL FLOW, 

Lawrence Berkeley Lab., CA. Earth Sciences Div. 
For primary bibliographic entry see Field 7B. 
W88-06176 


DETERMINING UNSATURATED HYDRAU- 
LIC CONDUCTIVITY FROM TENSIOMETRIC 
DATA ALONE, 

Agricultural Research Service, Durant, 
Water Quality and Watershed Research Lab. 
For primary bibliographic entry see Field 7B. 
W88-06177 


OK. 


RAPID NONDESTRUCTIVE BULK DENSITY 
AND SOIL-WATER CONTENT DETERMINA- 
TION BY COMPUTED TOMOGRAPHY, 
Missouri Univ.-Columbia. Dept. of Agronomy. 
For primary bibliographic entry see Field 7B. 
W88-06178 


SEASONAL PORE WATER DYNAMICS IN 
MARSHES OF BARATARIA BASIN, LOUISI- 
New Mexico State Univ., Las Cruces. Dept. of 
Agronomy. 

For primary bibliographic entry see Field 2L. 
W88-06179 


POLYMER TYPE AND WATER QUALITY EF- 
FECTS ON SOIL DISPERSION, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

A. M. Helalia, and J. Letey. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 243-246, January-February 1988. 
3 fig, 3 tab, 13 ref. 


Descriptors: *Guar compounds, *Soil stabilization, 
*Flocculation, *Electrolytes, Cationic compounds, 
Anionic compounds, Soil types, Clays, Soil condi- 
tioners, Soil water, Soil mechanics. 


Ten polyacrylamide (PAM) and derivatized guar 
compounds, with different charges were tested at 
0, 10, and 50 mg/L concentration with low elec- 
trolyte solution (1 mol/cu m) at 0, 5, and 20 


sodium absorption ratio (SAR) values for their 
ability to reduce dispersion of three soils. Disper- 
sion was determined by measuring the soil settling 
rate in solution. All compounds were effective in 
promoting clay flocculation at a concentration of 
10 mg/L. When compared at comparable charge, 
the PAM compounds were more effective than the 
guar compounds. This result is consistent with 
their higher molecular weight. The order of effec- 
tiveness of the compounds was cationic > non- 
ionic > anionic. No cationic PAM compounds 
were available and the cationic guar compound 
(CP-14) was comparable to the nonionic PAM. 
Flocculation decreased very slightly as the SAR 
increased, suggesting that the effect of low electro- 
lyte concentration was the prominent factor in 
dispersion. The cationic guar “‘CP-14 was tested 
separately with low (0.05 dS/m) and moderate (0.7 
dS/m) electrolyte concentrations simulating canal 
and well waters from California. Its effect on floc- 
culation was very high at 5 mg/L concentration in 
both waters after only 10-min settling. Increasing 
the concentration > 10 mg/L did not improve the 
flocculation results. (Author’s abstract) 

W88-06182 


CATIONIC POLYMER EFFECTS ON INFIL- 
TRATION RATES WITH A RAINFALL SIMU- 
LATOR, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

A. M. Helalia and, and J. Letey. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 247-250, January-February 1988. 
3 fig, 2 tab, 16 ref. 


Descriptors: *Infiltration rate, *Rainfall simulators, 
*Soil dispersants, *Cationic compounds, *Soil 
water, Soil mechanics, Simulated rainfall, Rainfall 
infiltration, Rainfall impact, Soil conditioners, Well 
water, Canal water. 


The cationic polymer ‘CP-14’ was applied to three 
soils at concentrations of 0, 5, 10, 20, and 50 mg/L 
in synthesized canal water (CW) (0.05 dS/m) and 
well water (WW) (0.7 dS/m) through a rainfall 
simulator. This first cycle was followed after 
drying by two cycles with untreated water. In 
some cases, a fourth cycle was conducted with the 
same polymer concentration as the first cycle. The 
infiltration rate (IR) was measured in each case. 
With one exception, the IR increased as the poly- 
mer concentration increased for all soils and both 
waters. The IR was higher with WW than with 
CW in all cases. The IR decreased successively 
from the first through the third cycle due to dis- 
persion at the soil surface caused by drop impact 
and chemical effects of the applied water. Al- 
though the IR increased during the first cycle with 
increasing polymer concentration, the highest ef- 
fects were obtained at 5 and 10 mg/L concentra- 
tions with diminishing effects at higher concentra- 
tions. In most cases, benefits of the higher concen- 
trations were observed during the two cycles 
when polymers were not added to the water. The 
IR during the fourth cycle with polymer addition 
was higher than for the second and third cycle but 
lower than for the first cycle. The clay concentra- 
tion in the effluent from CW did not change with 
polymer addition but the IR changed significantly. 
In addition, the clay concentration in the effluent 
from WW was very much lower than for CW. The 
IR values in the present study were correlated 
with the results of a flocculation test at 5% signifi- 
cance. Therefore, the flocculation test appears to 
be a useful, quick technique for determining the 
relative effectiveness of water quality and polymer 
addition on IR. (Author's abstract) 

W88-06183 


CRUST FORMATION AND CLAY MIGRA- 
TION EFFECTS ON INFILTRATION RATE, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

A. M. Helalia, J. Letey, and R. C. Graham. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 251-255, January-February 1988. 
3 fig, 4 tab, 23 ref. 


Descriptors: *Infiltration, *Soil crusts, *Soil dis- 
persants, *Permeability coefficient, *Soil water, 


*Clays, *Cationic compounds, *Water quality, 
*Soil dynamics, Soil mechanics, Canal water, Well 
water, Electron microscopy. 


A rainfall simulator study was.conducted in the 
laboratory to investigate the effects of a cationic 
polymer (CP-14), soil column thickness, water 
quality, and initial soil-water content on infiltration 
rate (IR) and clay migration through soil. The 
water quality variable was imposed by synthesizing 
waters typical of canal water (CW) and well 
(WW) water from the San Joaquin Valley in Cali- 
fornia. The main difference between the waters 
was the electrical conductivity, which was 0.05 
and 0.70 dS/m for CW and WW, respectively. The 
IR increased with increasing polymer concentra- 
tion, and the highest incremental effect was be- 
tween 0 and 5 mg/L polymer. The effluent clay 
concentrations were very small with WW but high 
with CW. The effluent clay concentrations tended 
to decrease with increased polymer concentration. 
The IRs increased, whereas the effluent clay con- 
centrations decreased, with increased soil column 
thickness. There was, however, appreciable migra- 
tion of clay beyond the 30-cm soil thickness. The 
IR was slightly higher and the effluent clay con- 
centration slightly lower in initially prewet as com- 
pared to air dry soil. If clay retention in columns 
clogged pores, the IR would be expected to de- 
crease as soil column thickness increases. The re- 
sults were opposite, suggesting that other mecha- 
nisms were involved. The formation of a crust at 
the soil surface having low hydraulic conductivity 
would be consistent with the observed results. 
Increased polymer concentrations were associated 
with increasing hydraulic conductivity of the 
crust, but had no consistent effect on the hydraulic 
conductivity of the underlying layer. Thus, the 
main treatment effect was on crust formation. 
Scanning electron micrographs showed loose, bare 
particles on the soil surface underlain by a dense 
compacted layer with or without polymer treat- 
ments. Below the dense layer the structure was 
more open. Therefore, under the present experi- 
mental conditions, crust formation appears to be a 
more significant factor affecting IR than clogging 
of pores by clay migration. The relatively small 
difference in IR between CW and WW could be 
larger in the field where long-term soil clogging 
could be more effective. (Author's abstract) 
W88-06184 


METHOD FOR MEASURING HYDRAULIC 
PROPERTIES OF BRITTLE SOIL HORIZONS, 
Stichting voor Bodemkartering, Wageningen 
(Netherlands). 

H. R. J. Vroon, L. W. Dekker, and J. M. H. 
Hendrickx. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 292-295, January-February 1988. 
2 fig, 2 tab, 15 ref. 


Descriptors: *Hardpan soils, *Soil horizons, *Soil 
porosity, *Soil moisture retention, *Hydraulic 
properties, *Permeability coefficient, Soil water, 
Infiltration. 


A method is presented for measuring hydraulic 
properties of undisturbed samples of brittle soil 
horizons oriented vertically or horizontally. A soil 
pedestal is carved out in situ and covered with a 
mixture of nitrocellulose lacquer and thinner. The 
saturated hydraulic conductivity is measured by 
infiltrating water into the exposed upper surface 
and by collecting it below the exposed lower sur- 
face of the pedestal. In brittle soil horizons, the 
method yielded more representative conductivity 
values than the method that uses steel cylinders for 
taking ‘undisturbed’ soil cores. Measurements of 
water retention and hydraulic conductivities 
showed that the latter method often disturbed the 
structure of the sample. Therefore, artificially high 
conductivity values were obtained. The method 
presented allows measurement of vertical and hori- 
zontal conductivities and soil-water retention using 
the same sample. The method is simple and allows 
adjusting the sample volume to the phenomenon 
under study. Therefore, the method facilitates the 
study of hydraulic properties of brittle horizons, 
such as sandy humus hardpans. (Author's abstract) 
W88-06185 





MODELLING PIPEFLOW CONTRIBUTIONS 
TO STREAM RUNOFF, 

University Coll. of Wales, Aberystwyth. 

For primary bibliographic entry see Field 2E. 
W88-06261 


MECHANISMS OF UNSATURATED FLOW 
THROUGH A VOLCANIC ASH LAYER 
UNDER HUMID CLIMATIC CONDITIONS, 

J. Shimada. 

Hydrological Processes HYPRE3, Vol. 2, No. 1, p 
43-59, January 1988. 11 fig, 2 tab, 2 ref. 


Descriptors: *Soil water, *Unsaturated flow, *In- 
filtration, *Volcanic ash layer, *Groundwater re- 
charge, *Humid climates, *Rainfall, Soil water, 
Caves, Isotopic tracers, Kanto Loam formation, 
Tritium, Japan. 


Soil water movement in the unsaturated zones of a 
volcanic ash layer, the Kanto Loam formation, 
was investigated using environmental tritium as a 
tracer. The site selected is a flat ground surface on 
a terraced upland which has a deep unsaturated 
zone (about 20m). with a relatively high water 
content (about 70%) consisting of nearly uniform 
Kanto Loam formation. The tritium concentrations 
in groundwater, soil waters having different matric 
potentials, precipitation, and the seepage water 
moving through the formation into a man-made 
cave were measured to characterize the rainfall- 
groundwater recharge process and the effect of 
large pore spaces in the formation mentioned by 
previous studies. Because of the humid climate of 
Japan, there appears to be a unique soil water flow 
characteristic which may involve percolation 
through large pore spaces during heavy rainfall. 
However, in a fine grained and high water content 
soil like the Kanto Loam formation, the existence 
of this flow through large pore spaces does not 
have a significant effect upon the whole recharge 
process. The recharge model of displacement flow 
with dispersion is useful in estimating the tritium 
concentration profile of soil water. The calculated 
result shows a recharge rate of 2.5 mm/day. The 
value obtained reflects the hydrological character- 
istics of the uplands covered with volcanic ash. 
(Author's abstract) 

W88-06264 


SOIL SATURATION PATTERNS IN STEEP, 
CONVERGENT HILLSLOPES UNDER 
FOREST AND PASTURE VEGETATION, 
Waikato Univ., Hamilton (New Zealand). Dept. of 
Earth Sciences. 

For primary bibliographic entry see Field 2E. 
W88-06267 


SATURATED AND CAPILLARY FRINGE 
GROUND-WATER BEHAVIOR NEAR AN EX- 
CAVATION, 

+ Triangle Inst., Research Triangle Park, 


For primary bibliographic entry see Field SB. 
W88-06277 


MRCON: COMPUTER PROGRAM FOR ESTI- 
MATING SOIL MOISTURE RETENTION AND 
UNSATURATED HYDRAULIC CONDUCTIVI- 


TY, 

Department of Agriculture, Lethbridge (Alberta). 
Groundwater Section. 

L. O. Block, M. J. Hendry, and G. W. Chan. 
Ground Water GRWAAR, Vol. 26, No. 2, p 218- 
221, March-April 1988. 2 fig, 3 tab, 14 ref. Alberta 
Agriculture, Irrigation Rehabilitation and Expan- 
sion Research Program, Farming for the Future, 
Project No. 84-0109. 


Descriptors: *Soil moisture retention, *Soil water, 
*Data acquisition, *Computer programs, *Hydrau- 
lic conductivity, MRCON program. 


MRCON is an interactive computer program de- 
signed to approximate soil moisture retention and/ 
or unsaturated hydraulic conductivity for soils. 
MRCON, which is written in BASIC, uses empiri- 
cal methods obtained from the literature to calcu- 
late unsaturated hydraulic conductivity and a 


modified method to calculate soil moisture reten- 
tion. Input data for the program consist of a satu- 
rated moisture content and a minimum of three 
values of soil moisture retention. A measured value 
of saturated hydraulic conductivity can be used as 
input to better approximate the unsaturated hy- 
draulic conductivity curves to field conditions. 
(Author's abstract) 

W88-06286 


RAINFALL INTAKE RATES ON FIVE SOIL 
PROFILES, 

Agricultural Research Service, Temple, 
Grassland, Soil and Water Research Lab. 

V. L. Hauser, and F. W. Chichester. 
American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 670-675, 
682, May-June 1987. 7 fig, 4 tab, 15 ref. USDA- 
ARS/Shell Mining Co., Houston, TX, cooperative 
agreement No. 58-7B30-2-453. 


TX. 


Descriptors: *Infiltration, *Rainfall infiltration, 
*Soil profiles, Productivity, Bunch grass, Clays, 
Mine wastes, Soil horizons, Coal mining, Texas, 
Morin and Benyamini equation, Density, Sand, 
Soil erosion, Plant growth. 


The water relations of soils often determine their 
productivity. A study measured rainfall infiltration 
rate on perennial bunch grass cover grown on an 
undisturbed claypan soil, minespoil, and three dif- 
ferent depths of mixed material from the claypan 
soil profile placed over minespoil. The study site 
was on a proposed lignite surface-mine area in 
Milam County, east-central Texas. Because the soil 
was crusted, the Morin and Benyamini crusted-soil 
intake rate equation was used. The bulk density 
varied in the top 10 cm of soil, but there was no 
statistical difference between values from the dif- 
ferent soils for a given layer. Rainfall infiltration 
rate was very low on minespoil and mixed claypan 
soil. Low intake rate reduced the soil water avail- 
able for plant growth and was a contributing factor 
to the deterioration of the grass where the thin 
sandy A horizon of the claypan soil was absent. 
The mixed claypan soil was little better than mine- 
spoil as a new surface on regraded minespoil. The 
data also demonstrate that erosion of the sandy A 
horizon of unmined claypan soils may seriously 
reduce the amount of water stored for plant 
growth. (Shidler-PTT) 

W88-06345 


HYDRAULIC PROPERTIES OF SOILS AS AF- 
FECTED BY SURFACE APPLICATION OF 
WASTEWATER, 

Minnesota Univ., St. Paul. Dept. of Agricultural 
Engineering. 

C. J. Clanton, and D. C. Slack. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 683-687, 
May-June 1987. 6 fig, 3 tab, 18 ref. Minnesota 
Agricultural Experiment Station Project 62. 


Descriptors: *Hydraulic properties, *Soil proper- 
ties, *Wastewater disposal, *Septic wastewater, 
*Land disposal, Soil sealants, Clay loam, Silt loam, 
Loamy sand, Permeability coefficient, Darcy's 
equation. 


Wastewater was applied to three soils to determine 
the sealing effect or change in hydraulic proper- 
ties. Saturated conductivities of disturbed soils 
were measured weekly under laboratory condi- 
tions over a 40-wk period. Scum and sludge layers 
periodically removed from septic tanks were sur- 
face applied weekly from week 11 to week 22. 
Saturated conductivity was determined by using 
Darcy's equation. For the Lester clay loam and 
Waukegan silt loam, saturated conductivities of the 
soils were less than the saturated conductivities of 
the wastewater seal. In Hubbard loamy sand, an 
immediate seal was formed due to the application 
of wastewater. The saturated conductivity contin- 
ued to decrease for the 12-wk period during 
wastewater application. When wastewater applica- 
tion was terminated, an immediate increase in the 
saturated conductivity occurred. This indicates 
sealing is affected by characteristics of wastewater 
during each application rather than a buildup of 
organic matter on the surface. Following the end 
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of wastewater application, the saturated conductiv- 
ity became greater than in normal soil, indicating 
probable improvement in hydraulic properties. 
(Shidler-PTT) 

W88-06347 


IRRIGATION, DRAINAGE AND SOIL SALINI- 
TY IN CRACKING SOILS, 

California Univ., Davis. Dept. of Agricultural En- 
gineering. 

For primary bibliographic entry see Field 3F. 
W88-06356 


MEASUREMENT OF MATRIC FLUX POTEN- 
TIAL: A SIMPLE PROCEDURE FOR THE HY- 
DRAULIC CHARACTERIZATION OF SOILS, 
Centre for Agrobiological Research, Wageningen 
(Netherlands). 

H. F. M. ten Berge, K. Metselaar, and L. 
Stroosnijder. 

Netherlands Journal of Agricultural Science 
NETMAW, Vol. 35, No. 3, p 371-384, 1987. 6 fig, 
1 tab, 23 ref, append. 


Descriptors: *Hydraulic properties, *Soil water, 
*Soil properties, *Matric flux potential, * Hydraulic 
conductivity, Mathematical studies, Analytical 
studies. 


A new non-destructive method measure soil matric 
flux potential directly as a function of water con- 
tent. Soil water diffusivity is then found by differ- 
entiation of the measured curve. The steady-state 
method is based on a two-parameter expression for 
matric flux potential and requires few observations, 
obtained by standard equipment. Specific advan- 
tages are the method's applicability to the hydrau- 
lic characterization of thin, brittle or hard samples. 
Experimental examples are presented and theoreti- 
cal analysis of errors due to gravity and non- 
Stationarity is included. Where interest is in the 
integral characteristic matric flux potential, direct 
assessment of this function is expected to be more 
accurate than integration of a measured diffusivity 
curve. The method requires little labor but is rela- 
tively slow. (Author's abstract) 

W88-06442 


SMALL RAINFALL SIMULATOR FOR THE 
DETERMINATION OF SOIL ERODIBILITY, 
Agricultural Univ., Wageningen (Netherlands). 
For primary bibliographic entry see Field 2J. 
W88-06444 


SOIL EVAPORATION: TEST OF A PRACTI- 
CAL APPROACH UNDER SEMI-ARID CONDI- 
TIONS 

Netherlands Univ. Foundation for International 
Cooperation, Malang (Indonesia). 

For primary bibliographic entry see Field 2D. 
W88-06445 


COMPACTION OF SANDY SOILS FOR IRRI- 
GATION MANAGEMENT, 

Haryana Agricultural Univ., Hissar (India). Dept. 
of Soils. 

For primary bibliographic entry see Field 3F. 
W88-06446 


FIELD CALIBRATION OF A NEUTRON MOIS- 
TURE METER IN A CRACKING GREY CLAY, 
New South Wales Dept. of Agriculture, Narrabri 
(Australia). Agricultural Research Station. 

For primary bibliographic entry see Field 7B. 
W88-06447 


TIME SERIES ANALYSIS OF SOIL 
TURE DATA, 

Virginia Univ., Charlottesville. Dept. of Civil En- 
gineering. 

S. L. Yu, and J. F. Cruise. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 


MOIS- 
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Science. No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 600-607. 6 fig. 1 tab, 7 ref. 


Descriptors: *Soil water, *Regression analysis, 
*Time series analysis. *Data interpretation, *Statis- 
tical analysis. Vegetation, Rainfall, Loblolly Pine, 
Correlation analysis. Mathematical studies, Regres- 
sion analysis, Evapotranspiration. 


Time series analysis techniques and a linear autor- 
egressive prediction model were employed in an 
effort to examine the internal structure of the soil 
moisture process. The data were generated from a 
study of soil moisture fluctuations under various 
vegetative covers which was conducted during 
1950-55 at the Calhoun Experimental Forest near 
Union, South Carolina. There were a total of 5 
years of data on rainfall amounts and total soil 
moisture to a depth of 1.68 m. However, continu- 
ous daily observations were available without any 
missing observations for only two of the years. 
Consequently these 730 daily records were used. 
The vegetation cover was a forest of Loblolly 
pine. From the results it is possible to make several 
useful conclusions. (1) The presence of an over- 
powering autocorrelation in soil moisture data 
makes it impossible to perform Fourier analysis on 
this series because of the ‘red noise’ distortion of 
the frequency spectrum. For the same reason, no 
direct correlation can be obtained between the raw 
soil moisture data and the daily rainfall series. (2) 
This autoregressive effect or correlation in the data 
shows a very high persistence out to at least 150 
days. Thus, care should be taken when performing 
Statistical analysis on soil moisture data where in- 
dependence assumptions are necessary. (3) A first 
order linear autoregressive model adequately de- 
scribes the soil moisture data. This model fits the 
data very well and accounts for 90% of the vari- 
ance in the data. (4) Once the deterministic compo- 
nents of the soil moisture series have been re- 
moved, a significant correlation is obtained be- 
tween the residuals and the rainfall series. (5) The 
autoregression analysis indicated that on the aver- 
age about 1.5% of the total soil moisture is lost 
each day, possibly due to evapotranspiration, when 
the vegetation cover is Loblolly pine. (See also 
W88-06496) (Lantz-PTT) 

W88-06542 


EFFECTS OF CROP AND SURFACE IRRIGA- 
TION METHOD ON WATER INTAKE RATE 
OF SOIL, 

Auburn Univ., AL. Dept. of Agricultural Engi- 
neering. 

For primary bibliographic entry see Field 3F. 
W88-06733 


MODELLING OF YIELD OF WINTER WHEAT 
AS A FUNCTION OF SOIL WATER AVAIL- 
ABILITY, 

Soil and Water Research Inst., Tehran (Iran). 

A. A. Farshi, J. Feyen, C. Belmans, and K. De 
Wijngaert. 

Agricultural Water Management AWMADF, Vol. 
12, No. 4, p 323-339, July 1987. 9 fig, 1 tab, 19 ref. 


Descriptors: *Wheat, *Crop yield, *Mathematical 
models, *Soil water, *Leaves, *Available water, 
*Plant growth, *Irrigation, Plant physiology, Bel- 
gium, India, Iran, Field studies, Climates, Farming, 
Model studies. 


Winter wheat field data from three different eco- 
logical regions were used to evaluate the perform- 
ance of the Soil Water Leaf Extension of Winter 
Wheat and Wheat Growth (SLEWW-WTGRO) 
model. This model simulates total dry matter accu- 
mulation of a crop, assuming that soil water is the 
main growth-limiting variable. Field data used for 
the validation were all monitored on experimental 
sites with ample nutrient supply, and crop disease 
and weed growth were kept under control. The 
model differs from other modelling approaches in 
the sense that the model itself generates the leaf 
extension without losing its simplicity or increasing 
the number of input variables considerably. Com- 
parison of the simulation results with the data of 
field experiments from Belgium, India, and Iran 
permitted study of the model performance under a 
wide range of climatic and farming conditions. 
(Author's abstract) 


W88-06735 


SOIL EROSION LOSSES UNDER FREEZE/ 
THAW AND WINTER GROUND COVER 
USING A LABORATORY RAINFALL SIMULA- 
TOR, 

Department of Agriculture, Charlottetown (Prince 
Edward Island). Research Station. 

For primary bibliographic entry see Field 2J. 
W88-06781 


SUBSURFACE IRRIGATION AND DRAINAGE 
ON SANDY SOIL IN SOUTHERN QUEBEC, 
Sind Agriculture Univ., Tandojam (Pakistan). 

For primary bibliographic entry see Field 3F. 
W88-06784 


UNIDIMENSIONAL SOLUTE TRANSPORT 
INCORPORATING EQUILIBRIUM AND 
RATE-LIMITED ISOTHERMS WITH FIRST- 
ORDER LOSS: 1. MODEL CONCEPTUALIZA- 
TIONS AND ANALYTIC SOLUTIONS, 

Institute of Nuclear Sciences, Lower Hutt (New 
Zealand). 

K. R. Lassey. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 343-350, March 1988. 51 ref, append. 


Descriptors: *Soil water, *Groundwater move- 
ment, *Solute transport, *Tracers, *Mathematical 
models, Simulation analysis, Isotherms. 


Analytic solutions to the advection-dispersion 
equation for unidimensionai solute or tracer trans- 
port are derived. The tracer undergoes both sorp- 
tion and first-order loss. Sorption is via a linear 
Freundlich isotherm in tandem with rate-limited 
exchange (after Lapidus and Amundson). An arbi- 
trary tracer input is postulated, with pulse input 
and step input specializations given detailed con- 
sideration. Many distinct conceptual models of uni- 
dimensional transport are mathematically equiva- 
lent to this formulation, including a model of ex- 
change between mobile and immobile water, and 
including models with selective first-order removal 
processes. Ambiguities in interpreting model simu- 
lations of experimental data have two origins: more 
than one conceptual model is a contending simula- 
tor; a conceptual model may be mathematically 
overspecified with parameters. The interpretation 
of experimental data in terms of a simple conceptu- 
al model is hindered by the lack of data extensive 
enough to severely test such a model or to distin- 
guish between contending models. Despite these 
difficulties, simulation of a BTC can shed light on 
the limiting kinetics involved even if the sorptive 
processes themselves remain unidentified. (See also 
W88-06791) (Sand-PTT) 

W88-06790 


UNIDIMENSIONAL SOLUTE TRANSPORT 
INCORPORATING EQUILIBRIUM. AND 
RATE-LIMITING ISOTHERMS WITH FIRST- 
ORDER LOSS: 2. AN APPROXIMATED SIMU- 
LATION AFTER A PULSED INPUT, 

Institute of Nuclear Sciences, Lower Hutt (New 
Zealand). 

K. R. Lassey. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 351-355, March 1988. 3 fig, 7 ref, append. 


Descriptors: *Soil water, *Groundwater move- 
ment, *Solute transport, *Tracers, *Mathematical 
models, Simulation analysis, Isotherms. 


A simple approximation to the simulated concen- 
tration history at a position in a unidimensional 
flow path downstream of an idealized (Dirac delta 
function) pulse input is developed. The simulation 
model incorporates combined Freundlich and rate- 
limited isotherms as previously formulated. The 
approximation circumvents the numerical integra- 
tion which the simulation would otherwise require; 
it is particularly reliable either for large Peclet 
number or for minor kinetic influence upon ex- 
change or for both, and it is superior to invoking 
the ‘local equilibrium assumption’ as an approxima- 
tion. (Author's abstract) 

W88-06791 


VARIABILITY OF YIELD OF AN IRRIGATED 
CROP AND ITS CAUSES: 2. INPUT DATA AND 
ILLUSTRATION OF RESULTS, 

Agricultural Research Organization, Bet-Dagan 
(Israel). Inst. of Soils and Water. 

E. Bresler, and G. Dagan. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 389-394, March 1988. 2 fig, 15 ref. 


Descriptors: *Irrigation, *Crop yield, *Soil proper- 
ties, *Agriculture, Mathematical models, Model 
studies, Salinity. 


The data needed in order to evaluate the impact of 
the variability of different parameters upon crop 
yield variability were collected from various 
sources in the literature. Two fields (Paoche in the 
United States and Bet Dagan in Israel), which had 
been studied extensively in the past, were selected 
as representative for a wide range of soil condi- 
tions. In a similar manner, standard values of the 
expectations and extreme values of variances of 
other soil-plant-atmospheric parameters were in- 
ferred from the literature. The adopted values are 
summarized in a table. The dependence of the 
relative yield and its derivatives upon each of 19 
parameters, while the remaining ones are kept 
fixed at their standard expected value, is illustrated. 
(See also W88-06794 and W88-06796) (Author's 
abstract) 

W88-06795 


CONTINUUM MODEL FOR WATER MOVE- 
MENT IN AN UNSATURATED FRACTURED 
ROCK MASS, 

Sandia National Labs., Albuquerque, NM. Nevada 
Nuclear Waste Storage Investigations Projects 
Dept. 

R. R. Peters, and E. A. Klavetter. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 416-430, March 1988. 12 fig, 2 tab, 42 ref. 
U.S. Department of Energy contract DE-AC02- 
76DP00789. 


Descriptors: *Path of pollutants, *Soil water, *Ra- 
dioactive waste disposal, *Porous media, *Rocks, 
*Groundwater movement, Mathematical models, 
Yucca Mountain, Nevada, Hydraulic conductivity. 


A continuum model that may be used to evaluate 
the isothermal movement of water in an unsaturat- 
ed, fractured, porous medium under slowly chang- 
ing conditions was developed for use in evaluating 
the unsaturated zone at the Yucca Mountain site as 
a potential repository for high-level nuclear waste. 
Thus its development has been influenced by the 
conditions thought to be present at Yucca Moun- 
tain. A macroscopic approach and a microscopic 
approach were used to develop a continuum model 
to evaluate water movement in a fractured rock 
mass. Both approaches assume that the pressure 
head in the fractures and the matrix are identical in 
a plane perpendicular to flow. Both approaches 
lead to a single-flow equation for a fractured rock 
mass. The two approaches are used to calculate 
unsaturated hydrologic properties, i.e., relative 
permeability and saturation as a function of pres- 
sure head, for several types of tuff underlying 
Yucca Mountain, using the best available hydro- 
logic data for the matrix and the fractures. Rock 
mass properties calculated by both approaches are 
similar. (Author's abstract) 

W88-06799 


DETERMINING SOIL HYDRAULIC PROPER- 
TIES BY PARAMETER ESTIMATION: ON 
THE SELECTION OF A MODEL FOR THE 
HYDRAULIC PROPERTIES, 

Agricultural Research Organization, Bet-Dagan 
(Israel). Volcani Center. 

D. Russo. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 453-459, March 1988. 2 fig, 2 tab, 26 ref. 


Descriptors: *Soil water, *Hydraulic models, van 
Genuchten model, Brooks-Corey model, Gardner 
model, Model studies, Simulation analysis, Hy- 
draulic properties. 





Parameter estimation procedures involving solu- 
tion of the inverse flow problem pertinent to a 
transient experiment constitute a powerful method 
of determining the soil hydraulic properties. Three 
models were considered: the van Genuchten (VG) 
and Brooks and Corey (BC) models, and the expo- 
nential model of Gardner for the hydraulic-con- 
ductivity-soil-water-pressure relationships, coupled 
with a new expression for the soil-water-content- 
soil-water-pressure relationship (GR) model. For a 
given model the soil hydraulic properties were 
determined from simulated and measured outflow 
experiments supplemented with water content at a 
soil water pressure head of -15,000 cm H20, using 
the parameter estimation procedure of Kool et al. 
and data from two soils: a hypothetical sandy loam 
soil (assumed to be described by the VG model) 
and a silt loam soil. In the case of the hypothetical 
sandy loam, the VG model was found to be the 
most accurate and most consistent with the data. 
The performance of both the BC and GR models 
was less good but very similar to each other. In the 
case of the silt loam soil, the VG model with 
additional parameter m, which accounts for the 
correlation between pores and for the flow path 
tortuosity (m= 2.02) rather than a constant 
m=0.5, was found to be most accurate and most 
consistent with the data. The performance of the 
BC and GR models was similar when m was 
considered as an unknown parameter instead of a 
constant. (Author's abstract) 

W88-06802 


2H. Lakes 


SEASONAL CHANGES OF IONIC CONCEN- 
TRATIONS IN THE VACUOLAR SAP OF 
CHARA VULGARIS. L. GROWING IN A 
BRACKISH WATER LAKE, 
Bremen Univ. (Germany, 
Chemie/Biologie. 

U. Winter, M. I. B. Meyer, and G. O. Kirst. 
Oecologia OECOBX, Vol. 74, No. 1, p 122-127, 
November 1987. 4 fig, 2 tab, 19 ref. 


F.R.). Fachbereich 


Descriptors: *Limnology, *Chara, *Algae, *Brack- 
ish water, *Salinity, *Lakes, Ions, Plant growth, 
Plants, Reproduction. 


The composition of the vacuolar sap of Chara 
vulgaris growing in a brackish water lake was 
estimated weekly over 2 years (1984-1985). The 
ionic concentrations of the main cations Na(+), 
K(+), Ca(2+), and Mg(2+) and the anion Cl(-) 
varied depending on cell age, developmental state, 
and season. The average of all measurements (in 
mM) was Na(+): 35, K(+): 106, Ca(2+): 7, 
Mg(2+): 23, Cl(-): 101, SO4(2-): 20, and PO4(3-): 
5. At the onset of growth in May/June the ionic 
content was lower compared to the mean value for 
the year, steadily increasing until it reached its 
maximum above the annual mean in winter. 
During the period of fructification (sexual repro- 
duction: formation of antheridia and oogonia), 
when up to 100 mM sucrose was accumulated in 
the vacuolar sap, ionic content was lowest. This 
resulted in a fairly constant osmotic potential 
throughout the year. Mg(2+) and Ca(2+) concen- 
trations were correlated with the physiological age 
of the cells. (Author's abstract) 

W88-05935 


NITROGEN MINERALIZATION AND DENI- 
TRIFICATION IN LAKE MICHIGAN SEDI- 
MENTS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

W. S. Gardner, T. F. Nalepa, and J. M. Malczyk. 
Limnology and Oceanography LIOCAH, Vol. 32, 
ee 6, p 1226-1238, November 1987. 6 fig, 2 tab, 46 
ref. 


Descriptors: *Nitrogen mineralization, *Sediments, 
*Water chemistry, *Lake Michigan, *Limnology, 
*Lakes, *Sediment-water interface, Nitrogen, Min- 
eralization, Nitrification. 


Organic nitrogen mineralization mechanisms, 
fluxes, and fates in Lake Michigan sediments were 


examined by measuring accumulation rates of inor- 
ganic nitrogen in laboratory microcosms. Neither 
ammonium nor nitrate increased substantially in 
flow-cell or slurry microcosms of offshore, silty 
sediments. In experiments with gastight chambers 
containing ‘intact’ offshore, silty sediment cores 
(samples at 45- and 100-m water depths), the total 
fluxes of nitrogen (NH4(+), NO3(-), and N2) 
across the sediment-water interface ranged from 14 
to 51 microgram atoms N/sq m/h. Nitrogen gas 
accounted for 93-98% of the total inorganic nitro- 
gen flux from the sediment to the water. Inputs of 
inorganic nitrogen via mineralization processes 
(mediated by microbial decomposition and inverte- 
brate excretion) appeared to be the major factors 
controlling the rates of both nitrification and deni- 
trification in these sediments. The overlying water 
did not serve as a significant net source of nitrate 
driving the denitrification reaction. These results 
indicate that denitrification is a dominant sink for 
mineralized nitrogen in these silty Lake Michigan 
sediments and that this process is closely coupled 
with the initial mineralization of organic nitrogen 
in the sediments. (Author's abstract) 

W88-05956 


CAUSES OF SEASONALITY IN THE CHEMIS- 
TRY OF A LAKE ON THE ORINOCO RIVER 
FLOODPLAIN, VENEZUELA, 

Colorado Univ. at Boulder. Dept. of Environmen- 
tal, Population, and Organismic Biology. 

S. K. Hamilton, and W. M. Lewis. 

Limnology and Oceanography LIOCAH, Vol. 32, 
No. 6, p 1277-1290, November 1987. 7 fig, 2 tab, 40 
ref. NSF Grant BSR 83-15410. 


Descriptors: *Lakes, *Lake Tineo, *Limnology, 
*Flood plains, *Seasonal variation, *Water chemis- 
try, Rivers, Venezuela, Nutrients, Biomass, Algae, 
Nutrients, Aquatic vegetation, Phytoplankton. 


Lake Tineo, which lies on the Orinoco floodplain, 
passes through four seasonal phases (filling, 
through-flow, drainage, and isolation), during 
which the lake volume changes 20-fold. During 
filling and through-flow, when the lake is inundat- 
ed by river water, floating grasses (Paspalum 
repens) and phytoplankton grow rapidly, causing 
depletion of inorganic N and P between inflow and 
outflow, although phytoplankton biomass does not 
accumulate because of flushing. Inundation of the 
surrounding forest has no quantifiable effects on 
concentrations of major ions or macronutrients. 
Following through-flow, phytoplankton biomass 
accumulates, and high abundances of blue-green 
algae increase N in the lake by fixation (15 kg/ha). 
Quantities of some elements released by decompo- 
sition of floating grasses over a 4-week period are 
very high in relation to lake-water inventories (K, 
126%; Cl, 66%; organic C, 170%; N, 74%; and P, 
89%). Mass balance for Lake Tineo shows, on an 
annual basis, net retention of N (27%), partly be- 
cause most nitrogen fixation is limited to the isola- 
tion phase, and P (39%), and net yield of inorganic 
C (24%). There is neither detectable net retention 
nor yield of organic C, major cations, sulfate, or 
chloride. The major chemical transformation of 
river water during passage through the lake is 
conversion of inorganic N and P to organic forms. 
(Author's abstract) 

W88-05957 


POSITIVELY CHARGED SUSPENDED PARTI- 
CLES: STUDIES IN AN IRON-RICH RIVER 
AND ITS ESTUARY, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

P. P. Newton, and P. S. Liss. 

Limnology and Oceanography LIOCAH, Vol. 32, 
br 6, p 1267-1276, November 1987. 5 fig, 1 tab, 39 
ref. 


Descriptors: *Acid streams, *Suspended solids, 
*Particulate matter, *Rivers, *Estuaries, *Limnol- 
ogy, *Iron, *Electrophoresis, Salinity, Oxides, 
Metals, Organic matter, Hydrogen ion concentra- 
tion, Acid mine drainage. 


Natural particles in suspension in fresh, marine, 
and estuarine surface waters generally display a 
narrow range of negative electrophoretic mobili- 
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ties. The measured mobilities are thought to be 
controlled by organic and oxide surface coatings, 
and there is considerable evidence for control by 
the organic coatings: Oxide-hydroxide coatings 
can control the mobility under conditions found in 
a river fed by acid-mine drainage, but organic 
coatings, when present, assume overall mobility 
control. Electrophoretic measurements show posi- 
tively charged river particles acquiring less posi- 
tive and then negative charges in estuarine waters. 
In the river and at low salinities mobility is affect- 
ed by the pH of the water. At higher salinities the 
oxide-hydroxide character is less evident, and par- 
ticles assume the negative mobilities normally 
found in natural waters‘and attributed to organic 
surface coatings. (Author's abstract) 

W88-05958 


ORIGIN AND COMPOSITION OF SURFACE 
SLICKS IN LAKES OF DIFFERING TROPHIC 
STATUS, 

Lund Univ. (Sweden). Dept. of Ecology. 

A. Sodergren. 

Limnology and Oceanography LIOCAH, Vol. 32, 
No. 6, p 1307-1316, November 1987.5 tab, 50 ref. 


Descriptors: *Aligotrophic lakes, *Eutrophic 
lakes, *Limnology, *Surface slicks, *Trophic 
status, *Lakes, *Dystrophic lakes, Organic carbon, 
Lipids, Fatty acids. 


The chemical and biological composition of fresh- 
water microlayers was followed in surface slicks of 
eutrophic, oligotrophic, and dystrophic lakes and 
compared with conditions in the subsurface water. 
The slicks were sampled with a revolving cylinder 
coated with hydrophilic Teflon which collected a 
layer that ranged in thickness from 23 to 48 mi- 
crons when collected at surface pressures of 3-8 
mN/m. The levels of organic and inorganic resi- 
dues in the slicks were generally higher than those 
in the subsurface water. Particulate organic carbon 
was enriched to a significantly greater extent in the 
dystrophic lake than in the three other lakes, but 
no relationship between trophic status and dis- 
solved organic carbon (DOC) enrichment was 
noted. Dissolved lipids were enriched by factors of 
2.6-5.2 but represented only a minor fraction of the 
DOC content (5%) of the microlayer. The 
DOC:DON ratio, color, UV absorbance, and fatty 
acid composition of the slicks suggested that most 
of the microlayer components were derived al- 
lochthonously. Combining the results of chemical 
and biological observations suggests that oligotro- 
phic lakes may be partly covered by a thin layer of 
water with eutrophic properties. (Author's ab- 
stract) 

W88-05959 


SOURCES AND FATE OF DISSOLVED FREE 
AMINO ACIDS IN EPILIMNETIC LAKE 
MICHIGAN WATER, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

W. S. Gardner, J. F. Chandler, G. A. Laird, and 

H. J. Carrick. 

Limnology and Oceanography LIOCAH, Vol. 32, 
No. 6, p 1353-1362, November 1987. 3 fig, 3 tab, 39 
ref. 


Descriptors: *Amino acids, *Limnology, *Lake 
Michigan, *Lakes, *Seasonal variation, Food 
chain, Microbiology, Phytoplankton, Ammonium, 
Nitrogen, Nutrients, Biomass. 


A seasonal series of light- and dark-bottle experi- 
ments was conducted on epilimnetic Lake Michi- 
gan water during 1986 to examine the dynamics of 
dissolved free amino acids (DFAA) in the pelagic 
microbial food web. When microbial uptake sites 
were saturated with DFAA, net primary amine 
removal rates were lower in light than in dark 
bottles, presumably due to release of DFAA by 
phytoplankton. Release rates ranged from 0.87 to 
3.5 ng-atoms N L/h in bottled lake water held 
several days at in situ temperatures. Ammonium 
accumulation rates in the dark ranged from <0.4 
to 4 nmol L/h. Ammonium regeneration was en- 
hanced (up to 3-8 nmol L/h) by the addition of 
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DFAA (0.94 micromolar) to unfiltered lake water. 
On average. the increases in ammonium-N accu- 
mulation equaled losses of amino acid nitrogen 
from the same water samples (ratio = 1.01 (SE = 
0.08. n = 29)). This suggests that Lake Michigan 
microheterotrophs may deaminate DFAA and not 
maintain the nitrogen in food-web biomass. (Au- 
thor’s abstract) 

W88-05960 


POPULATION DYNAMICS OF THE PARA- 
SITES IN FUNDULUS ZEBRINUS IN THE 
PLATTE RIVER OF NEBRASKA, 

Nebraska Univ.-Lincoln. School of Biological Sci- 
ences. 

J. Janovy, and E. L. Hardin. 

The Journal of Parasitology, Vol. 73, No. 4, p 689- 
696, August 1987. 10 fig, 5 tab, 22 ref. 


Descriptors: *Parasites, *Killifish, *Population dy- 
namics, *Fish, Platte River, Nebraska, Parasite 
populations, Population density, Density, Correla- 
tion analysis. 


The population dynamics of 7 parasite species or 
ecotypes were studied in the plains killifish, Fun- 
dulus zebrinus, at a single collection site in the 
South Platte River of Nebraska for 5 years. Para- 
sites were: Myxosoma funduli (gill), Trichodina sp. 
(gill), Gyrodactylus bulbacanthus (gill), Urocleidus 
fundulus (gill); Gyrodactylus stableri (body sur- 
face), and Neascus sp. (= Posthodiplostomum; eyes 
and body cavity). Parasite densities, prevalences, 
and variance/mean ratios are reported for 22 sam- 
ples, totally 447 fish, over the summer months. 
Positive correlations were obtained between densi- 
ty and both standardized prevalence and log-trans- 
formed variance. Urocleidus fundulus populations 
were relatively stable with low densities and low 
variance/mean ratios. Most other species’ popula- 
tions exhibited disproportionate increases in aggre- 
gation with increases in density. The Neascus spe- 
cies showed long-term decreases in density and 
prevalence with increases in river flow rates. (Au- 
thor's abstract) 

W88-05961 


SUPRAPOPULATION DYNAMICS OF BOTH- 
RIOCEPHALUS ACHEILOGNATHI IN A 
NORTH CAROLINA RESERVOIR: ABUN- 
DANCE, DISPERSION, AND PREVALENCE, 
Wake Forest Univ., Winston-Salem, NC. Dept. of 
Biology. 

For primary bibliographic entry see Field 5C. 
W88-05963 


GROWTH, BIOMASS, AND FECUNDITY OF 
BOTHRIOCEPHALUS ACHEILOGNATHI IN A 
NORTH CAROLINA COOLING RESERVOIR, 
Wake Forest Univ., Winston-Salem, NC. Dept. of 
Biology. 

For primary bibliographic entry see Field 5C. 
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WETLANDS: FORTIFYING FEDERAL AND 
REGIONAL COOPERATION, 

For primary bibliographic entry see Field 5G. 
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LARGE-SCALE COMPARISON OF FACTORS 
INFLUENCING PHYTOPLANKTON ABUN- 
DANCE IN RIVERS, LAKES, AND IMPOUND- 
MENTS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

D. M. Soballe, and B. L. Kimmel. 

Ecology ECOLAR, Vol. 68, No. 6, p 1943-1954, 
December 1987. 5 fig, 6 tab, 78 ref. Department of 
Energy Contract No. DE-AC05-840R21400. 


Descriptors: *Limnology, *Ecosystems, *Lakes, 
*Rivers, *Phytoplankton, Reservoirs, Residence 
time, Water depth, Streamflow, Water clarity, 
Algae, Phosphorus, Nutrients, Model studies, 
Trophic level. 


The ecological structure and function of rivers, 
reservoirs, and natural lakes were compared to 


determine the relationships between algal abun- 
dance and physical-chemical factors. Data sets 
used were the National Stream Water Quality Ac- 
counting Network and the National Eutrophica- 
tion Survey. Discriminant analysis with physical- 
chemical variables separated these three types of 
aquatic systems along a composite gradient that 
correlated with water residence time, drainage 
area, water depth, streamflow, and water clarity. 
Natural lakes were at the opposite end of the 
gradient from rivers; reservoirs and natural lakes 
overlapped extensively and did not form a useful 
dichotomy. Algal abundance per unit of phospho- 
rus increased in the sequence: 
rivers <impoundments < natural lakes, which par- 
alleled differences in water residence time. Algal 
abundance per unit of phosphorus did not differ 
significantly among the three systems when sys- 
tems with similar residence times were compared. 
In general, algal abundance decreased with depth 
and increased with residence time. Algal counts in 
natural lakes were 2-3 times higher than in rivers 
with comparable phosphorus concentrations. 
Water residence time appeared to be a useful 
system-level index. (Cassar-PTT) 

W88-06061 


IMPACT OF THE HYDRODYNAMIC CONDI- 
TIONS ON THE PRIMARY PRODUCTION IN 
AN IMPOUNDED RIVER, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

J. Loehr. 

Ecological Modelling ECMODT, Vol. 39, No. 3/ 
4, p 227-245, December 1987. 7 fig, 3 tab, 19 ref. 


Descriptors: *Rivers, *Reservoirs, *Ecological ef- 
fects, *Productivity, *Primary productivity, *Phy- 
toplankton, Main River, Germany, Photosynthesis, 
Model studies, Mathematical models, Turbulent 
flow, Eutrophication, Mixing, Suspended solids. 


Vertical turbulence is an important factor in phyto- 
plankton development, increasing the photosyn- 
thetic productivity by up to a factor of 2.2. A 
mathematical model was developed which incor- 
porated various effects during the induction period 
at the beginning of photosynthesis. Measurements 
from the Main River, Federal Republic of Germa- 
ny, and its impoundments did not agree with 
model results when mixing was ignored. For dis- 
charges of 50 cu m/sec or less, the reduction of the 
euphotic depth due to an increase in suspended 
solids concentration caused a higher productivity 
in the entire water column. Conversely, for dis- 
charges higher than 50 cu m/sec, productivity and 
suspended solids concentrations were inversely 
correlated. (Cassar-PTT) 

W88-06064 


GAS EXCHANGE ON MONO LAKE AND 
CROWLEY LAKE, CALIFORNIA, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

R. Wanninkhof, J. R. Ledwell, W. S. Broecker, 
and M. Hamilton. 

Journal of Geophysical Research JGRCEY, Vol. 
92, No. C13, p 14567-14580, December 1987. 9 fig, 
5 tab, 34 ref. NASA Grant NAG W-667. 


Descriptors: *Limnology, *Lakes, *Gas exchange, 
*Water chemistry, *Mono Lake, *Crowley Lake, 
Sulfur hexafluoride, Wind velocity, Carbon diox- 
ide, Carbon isotopes, Tracers. 


Gas exchange coefficients were determined for 
freshwater Crowley Lake and for saline Mono 
Lake through the use of a man-made purposefully 
injected gas, sulfur hexafluoride (SF6). The con- 
centration decreased from an initial value of 40 
times 10 to the minus 12th power mol/L to 4 times 
10 to the minus 12th power mol/L for Mono Lake 
and from 20 times 10 to the minus 12th power 
mol/L to | times 10 to the minus 12th power mol/ 
L for Crowley Lake over a period of 6 weeks. 
Wind speed records from anemometers on the 
shore of each lake enabled a determination of the 
relationship between the gas exchange coefficient k 
and wind speed u. The average wind speed and 
average exchange coefficient for the experiment 
were identical for the two lakes (u sub av=2.9 m/ 


g, k sub av=2.5 cm/h), despite a large difference 
in size and chemical composition. From laboratory 
experiments and theoretical calculations it is esti- 
mated that for wind speeds observed over Mono 
Lake from July until December 1984 the exchange 
of CO2 occurred 2-1/2 times faster than without 
chemical enhancement. This is a factor of 4 lower 
than needed to explain the high invasion rate of 
14C produced by nuclear bomb tests. (Author's 
abstract) 
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TROPHY, 
McGill Univ., Montreal (Quebec). Dept. of Biol- 
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SEDIMENTATION RATES AND SEDIMENT 
CORE PROFILES OF 238U AND 232TH DECAY 
CHAIN RADIONUCLIDES IN A LAKE AF- 
— BY URANIUM MINING AND MILL- 
Beak Consultants Ltd., Mississauga (Ontario). 

For primary bibliographic entry see Field 5B. 
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ENERGY RESERVES OF THREE ZOOPLANK- 
TON SPECIES FROM TWO LAKES WITH DIF- 
FERENT METAL CONCENTRATIONS, 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
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SIMILARITY STRUCTURE IN THE CONVEC- 
TIVE BOUNDARY LAYER OF A LAKE, 
Western Australia Univ.. Nedlands. Centre for 
Water Research. 

J. M. Brubaker. 

Nature NATUAS, Vol. 330, No. 6150, p 742-745, 
December 1987. 4 fig, 1 tab, 14 ref. 


Descriptors: *Limnology, *Lakes, *Convection, 
*Model studies, *Boundary layers, *Thermal strati- 
fication, Temperature, Depth. 


Natural convection influences a variety of geo- 
physical phenomena, including daily mixing cycles 
in the atmosphere and in surface waters, the sea- 
sonal overturn of lakes, and global climate variabil- 
ity. Conceptual models of convection in water are 
primitive and based on very limited data, particu- 
larly at small, dissipative scales. An analysis of 
microscale data from the convective boundary 
layer of a lake indicates a complex depth-depend- 
ence in the rate at which temperature fluctuations 
are dissipated. Suitably scaled, this vertical struc- 
ture is remarkably similar to that found in the 
atmospheric convective boundary layer, stirred by 
rising ‘thermals’ of buoyant air heated at the 
Earth’s surface. This comparison, consistent with 
recent documentation of similarity in the more 
uniform vertical structure of energy dissipation, 
suggests another unifying link in the structure and 
dynamics of convection in boundary layers of 
lakes, oceans and the atmosphere. (Author's ab- 
stract) 
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PHOTOSYNTHETIC CAPACITY, BICARBON- 
ATE AFFINITY AND GROWTH OF ELODEA 
CANDENSIS EXPOSED TO DIFFERENT CON- 
CENTRATIONS OF INORGANIC CARBON, 
Aarhus Univ. (Denmark). Botanical Inst. 

T. V. Madsen, and K. Sand-Jensen. 

Oikos OIKSAA, Vol. 50, No. 2, p 176-182, Octo- 
ber 1987. 5 fig, 3 tab, 21 ref. 


Descriptors: *Limnology, *Photosynthesis, 
*Elodea, *Plant growth, *Inorganic carbon, *Bi- 
carbonates, Sediments, Lakes, Carbon dioxide, Nu- 
trients. 


Elodea canadensis Michaux. collected from one 
population was grown in natural and enriched 
sediment in lakes and in outdoor flow-through 





systems providing a range of bicarbonate concen- 
trations from 0.1 to 2.2 mM at essentially constant 
CO2 concentrations (atmospheric equilibrium). 
Laboratory experiments performed after 3-6 wk of 
growth showed that carbon-saturated photosyn- 
thetic rates and relative bicarbonate affinity of 
Elodea were independent of the different bicarbon- 
ate concentrations that this species was exposed to 
during development. Elodea maintained a high af- 
finity for bicarbonate even at low ambient bicar- 
bonate concentrations, approaching the bicarbon- 
ate compensation point. Elodea growing in fertil- 
ized sediments had 1.1-2.0 times higher N concen- 
trations and 1.1-2.5 times higher chlorophyll con- 
centrations than unfertilized plants. Photosynthetic 
rates and relative bicarbonate affinity were interre- 
lated and increased linearly with increasing chloro- 
phyll content. These results suggest that chloro- 
phyll concentrations and energization capacity of 
Elodea are coupled so that high chlorophyll con- 
centrations are associated with increased capacity 
for active bicarbonate uptake and carbon fixation. 
Actual rates of photosynthesis and growth of nutri- 
ent-satiated plants increased almost linearly with 
increasing bicarbonate concentrations in the sur- 
rounding water up to 1 or 2 mM. Photosynthesis 
was severely carbon limited at 0.1 mM dissolved 
inorganic carbon (DIC) and development was 
poor. ‘These results show that low DIC concentra- 
tions as found in softwater lakes are critical to 
growth and long-term survival of Elodea. (Au- 
thor’s abstract) 

W88-06109 


CLIMATE FLUCTUATIONS AND RECORD- 
HIGH LEVELS OF LAKE MICHIGAN, 

Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

S. A. Changnon. 

Bulletin of the American Meteorological Society 
BAMIAT, Vol. 68, No. 11, p 1394-1402, Novem- 
> ai 7 fig, 2 tab, 36 ref. NSF Grant ATM-84- 


Descriptors: *Climate, *Lake Michigan, *Water 
level, *Limnology, *Lakes, *Rainfall, Basins, 
Weather, Great Lakes, Illinois. 


Lake Michigan reached record-high levels during 
1985 and 1986 just 10 years after attaining its 
previous record highs of this century. The climate 
of the basin has become cloudier and cooler over 
the past 40 years, leading to decreased evaporation 
and transpiration, but the principal factor for the 
increased water in the basin is extremely heavy 
precipitation in the most recent 15 years. Precipita- 
tion in this 15-year period averaged 107% above 
the 90-yr average, and since 1970 only two years 
have been dry and 10 have been classified as wet, 
or much above normal. No other prior period has 
experienced comparably wet conditions since qual- 
ity basin-wide records began in 1895. The current 
record-high levels on Lake Michigan and all other 
Great Lakes are producing a mixture of impacts 
including advantages to shipping and hydropower 
generation and disadvantages to shorelines. Most 
of the impacts on Lake Michigan have been disas- 
trous with beaches destroyed, shorelines eroded, 
and near-shore structures badly damaged. Illinois, 
with its high-valued 101-km shoreline, is involved 
in a myriad of very costly adjustments being per- 
formed by individuals, lakeside communities, and 
state agencies. The federal government is reacting 
and attempting solutions, such as altered flows 
between the lakes and increased diversions. How- 
ever, outlooks call for sustained high levels for at 
least the next six years and with no major means to 
sizably reduce levels in sight, damages and costly 
adjustments will continue into the foreseeable 
future. The situation illustrates how our complex 
society has become vulnerable to climate fluctua- 
tions. In such a regional case where any extreme 
has advantages and disadvantages to different eco- 
nomic interests, isolated solutions to ameliorate 
losses are difficult to achieve and often ineffectual, 
with resolution most likely needed at the regional 
policy level. (Author's abstract) 
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MODERN DOLOMITE DEPOSITION IN CON- 
TINENTAL, SALINE LAKES, WESTERN VIC- 
TORIA, AUSTRALIA, 


Monash Univ., Clayton (Australia). Dept. of Geog- 
raphy and Cenozonic Research Unit. 

P. De Deckker, and W. M. Last. 

Geology GYGYB, Vol. 16, No. 1, p 29-32, Janu- 
ary 1988. fig 2, tab 2, 29 ref. 


Descriptors: *Saline lakes, *Saline water, * Playas, 
*Carbonates, *Dolomite, Calcite, Alkalinity, Mag- 
nesium, Lakes, Australia, Chemical precipitation. 


Microcrystalline dolomite forms a major constitu- 
ent of Holocene sediments of numerous continen- 
tal, saline playa lakes in southeastern Australia. 
The lake waters are highly supersaturated with 
respect to dolomite as well as other Mg carbon- 
ates, but undersaturated or near saturation with 
respect to calcite and aragonite. The dolomite 
shows no replacement textures and is most likely 
formed by direct precipitation. Conditions in these 
lakes that appear conducive to the precipitation of 
dolomite are (1) high salinity, (2) high Mg/Ca 
ratios, and (3) high alkalinity. The moderate sulfate 
levels of the brines do not seem to be inhibiting 
carbonate precipitation. (Author's abstract) 
W88-06138 


INFLUENCE OF OXYGEN CONCENTRATION 
ON THE DISTRIBUTION OF MYSIS RELICTA 
LOVEN IN A EUTROPHIC TEMPERATE 


LAKE, 

Trent Univ., Peterborough (Ontario). Watershed 
Ecosystems Program. 

For primary bibliographic entry see Field SC. 
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MODEL-ASSISTED EVALUATION OF ALTER- 
NATIVE HYPOTHESES TO EXPLAIN THE 
SELF-PROTECTION MECHANISM OF LAKES 
DUE TO CALCITE PRECIPITATION, 

Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 
telle Therapie. 

R. Koschel, J. Benndorf, G. Proft, and F. 
Recknagel. 

Ecological Modeling ECMODT, Vol. 39, No. 1/2, 
p 59-65, November 1987. 3 fig, 2 tab, 9 ref. 


Descriptors: *Simulation analysis, *Model studies, 
*Self purification, *Eutrophication, *Limnology, 
*Lakes, *Calcite, *Chemical precipitation, Hard- 
ness, Algae, Phosphates, East Germany, Epilim- 
nion, Sedimentation rates, Lake Stechlin, Lake 
Dagow, Lake Breiter Luzin, Phosphates. 


The most probable hypotheses to explain the con- 
trol mechanism of epilimnetic calcite precipitation 
in hard-water lakes were specified as scenarios 
simulated by means of the model SALMO, and 
compared with measurements in the lakes Stechlin, 
Dagow, and Breiter Luzin. The following conclu- 
sions can be derived: (1) Calcite precipitation plays 
an important role in controlling the productivity 
and acts, therefore as a factor stabilizing the low 
trophic state of the hard-water lakes. (2) The domi- 
nating mechanism is the increased sedimentation 
velocity of algae due to calcite precipitation. (3) 
The co-precipitation of PO4-P plays a subordinate 
role. (Author's abstract) 

W88-06163 


EFFECTS OF LOAD REDUCTIONS ON THE 
WATER QUALITY OF A LARGE SHALLOW 
LAKE, 

Magyar Tudomanyos Akademia, Budapest. Szami- 
tastechnikai es Automatizalasi Kutato Intezete. 

T. Kutas, and S. Herodik. 

Ecological Modeling ECMODT, Vol. 39, No. 1/2, 
p 85-89, November 1987. 1 fig, 10 tab, 14 ref. 


Descriptors: *Mathematical models, *Hydrologic 
models, *Model studies, *Phosphorus removal, 
*Water quality control, *Simulation analysis, *Eu- 
trophic lakes, Water quality, Shallow water, Load 
distribution, | Seasonal variation, Tertiary 
wastewater treatment, Lake Balaton, Hungary. 


The process of eutrophication has threatened the 
viability for recreation of the largest lake in Middle 
Europe, Lake Balaton. For studying and simulat- 
ing this system a deterministic model (a system of 


WATER CYCLE—Field 2 


Lakes—Group 2H 


differential equations) has been constructed. The 
four basins of the lake are described by the same 
model and the models of basins are concatenated 
by hydrological throughflow. The one-basin model 
with its ten state variables describes the main mass 
transport processes in the pelagic zone of the lake 
and in the sediment, because the lake is shallow. 
The model can simulate seasonal changes and is 
able to forecast the effect of some measures on 
water quality in the short term. The simulation 
runs showed that the measures can be effective 
when the phosphorus-removing water-dam sys- 
tems involved in tertiary treatment. of sewage 
water work at a high rate. (Author's abstract) 
W88-06165 


PRINCIPLES OF COMPUTER-AIDED EVENT 

SIMULATION IN MARINE ECOLOGY, 

Akademiya Nauk SSSR, Moscow. Vychislitelnyi 

Tsentr. 

For primary bibliographic entry see Field 7C. 
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TWO APPROACHES TO GENERALIZED ECO- 
SYSTEM MODELING: THERMODYNAMIC 
AND CYBERNETIC, 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

For primary bibliographic entry see Field 7C. 
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STRUCTURAL CONTROL STRATEGIES IN 
AQUATIC ECOSYSTEMS, 

Ceskoslovenska Akademie Ved, Prague. Ustav 
Teorie Informace a Automatizace. 

L. Bakule, and M. Straskraba. 

Ecological Modeling ECMODT, Vol. 39, No. 1/2, 
p 171-180, November 1987. 8 ref. 


Descriptors: *Mathematical models, *Structural 
models, *Predation, *Model studies, *Ecosystems, 
Simulation analysis, Comparison studies. 


Three different control strategies were designed 
for a class of structural nonlinear predator-prey 
aquatic models (nutrient-herbivore-predator) with 
natural and human control separated. The optimal 
open-loop control, the open-loop Stackelberg strat- 
egies and the local multiple predator-prey models 
control employing the network flow strategy are 
described. (VerNooy-PTT) 
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SEASONAL PORE WATER DYNAMICS IN 
MARSHES OF BARATARIA BASIN, LOUISI- 
ANA, 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy. 
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RESERVOIR SAFETY PROGRAMME IN 
NORTHERN IRELAND, 

For primary bibliographic entry see Field 8A. 
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MICROCYSTIS AERUGINOSA AS AN ORGAN- 
OHALOGEN PRECURSOR, 

National Inst. for Water Research, Pretoria (South 
Africa). 
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SOLUTE CONCENTRATIONS IN THE LOWER 
NIGER RIVER AND THE SOURCE ROCK 
CONTRIBUTION, 

Ogun State Univ., Ago-Iwoye (Nigeria). Dept. of 
Earth Sciences. 

For primary bibliographic entry see Field 2K. 
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REMOTELY OPERATED SEEPAGE METER 
FOR USE IN LARGE LAKES AND RIVERS, 
Wisconsin Univ.-Milwaukee. Dept. of Geological/ 
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Geophysical Sciences. : 
For primary bibliographic entry see Field 7B. 
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PHYSIOLOGICAL RESPONSES IN TWO POP- 
ULATIONS OF ANDROPOGON GLOMERA- 
TUS WALTER B.S.P. TO SHORT-TERM SA- 
LINITY, 

Duke Univ., Durham, NC. Dept. of Botany. 

For primary bibliographic entry see Field 2L. 
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STATUS OF SELECTED ORGANICS IN THE 
LAURENTIAN GREAT LAKES; AN OVER- 
VIEW OF DDT, PCBS, DIOXINS, FURANS, 
AND AROMATIC HYDROCARBONS, 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field 5B. 
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ATMOSPHERIC WET SULPHATE DEPOSI- 

TION AND LAKEWATER CHEMISTRY, 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 5B. 
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DEOXYGENATING EFFECT AND TOXICITY 
OF GROUND-UP DRIED CONIFEROUS NEE- 
DLES AND DECIDUOUS LEAVES OF CANA- 
DIAN TREES IN WATER: A PRELIMINARY 
STUDY IN COMPARISON WITH LITTER OF 
EUROPEAN TREES, 

Strasbourg-1 Univ. (France). Fraculte de Pharma- 
cie. 

For primary bibliographic entry see Field SB. 
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FIFTY YEARS OF PHYSICAL INVESTIGA- 
TIONS AND RELATED LIMNOLOGICAL 
STUDIES ON LAKE ERIE, 1928-1977, 

Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

C. H. Mortimer. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 407-435, 1987. 15 fig, 3 tab, 109 ref. 
National Water Research Institute Contract 
02SE.KW405-3-0129 and Great Lakes Environ- 
mental Research Contract 83 RAA 02352. 


Descriptors: *Reviews, *Sediments, *Water chem- 
istry, *Hydrodynamics, *Lake Erie, *Limnology, 
Great Lakes, Lakes, Surveys, Basins. 


The principal findings of hydrodynamic and relat- 
ed chemical and sedimentological studies in Lake 
Erie are reviewed beginning with the 1928/29 
cooperative surveys of the central and eastern 
basins and ending with the (also cocperative) 
‘Project Hypo’ and the papers assembled in the 
1976 special number, “Lake Erie in the Early Sev- 
enties’. Attention is also drawn to the far-reaching 
and interweaving influence of the physical phe- 
nomena on biological and sedimentological proc- 
esses operating in the lake. Where needed to place 
the half-century’s findings in context some refer- 
ences to work published before 1928 or after 1977 
are also included. The review examines: surface 
surges and seiches; thermal stratification and its 
coupling with the distribution of oxygen and phos- 
phorus in bottom water; long-term and short-term 
circulation patterns; sedimentation and sediment 
transport. (Author's abstract) 
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METEOROLOGICAL FORCING AND WATER 
LEVEL FLUCTUATIONS ON LAKE ERIE, 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

P. F. Hamblin. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 436-453, 1987. 12 fig, 4 tab, 33 ref. 


Descriptors: *Meteorology, *Winds, *Water level, 
*Storm surges, *Hydrodynamics, *Lake Erie, 
*Limnology, Great Lakes, Lakes, Surveys, Model 
studies, Mathematical studies, Equations, Estimat- 
ing, Prediction, Seiches. 


Analyses of both overlake wind and water level 
data in Lake Erie are presented for the summer 
periods of 1979 and 1980. The new data sets were 
compared to the more conventional land-based 
data and, where appropriate to the results of sever- 
al numerical models. Differences between land- 
based and open-water data are particularly signifi- 
cant on the shorter time scales of a few hours to 
several days in length (for winds and less than a 
few hours in the case of water levels). In practical 
applications of Lake Erie meteorological forcing 
functions these differences are shown to be impor- 
tant to such problems as storm surge forecasting. 
Thus, further research into the relation between 
land-based and lake-based forcing is recommended. 
(Author's abstract) 
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HEAT BALANCE AND HEAT STORAGE ESTI- 
MATES FOR LAKE ERIE, 1967 TO 1982, 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

W. M. Schertzer. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 454-467, 1987. 11 fig, 3 tab, 29 ref. 


Descriptors: *Heat budget, *Seasonal variation, 
*Lake Erie, *Limnology, Great Lakes, Lakes, Sur- 
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mate, Heat. 


Lakewide surface heat flux and components were 
computed for Lake Erie from detailed measure- 
ments conducted during the stratified season from 
1967 to 1982. These results were formed into 
monthly means and compared to other long-term 
estimates for the period 1952 to 1968, thus provid- 
ing a review of the climatological estimate of the 
range and variability of these parameters. Details 
of the lakewide monthly means of pertinent hydro- 
meteorological and limnological observations are 
briefly outlined. Lake Erie heat storage was de- 
rived from intensive lakewide temperature surveys 
from 1967 to 1982. A verification of the computed 
surface heat flux estimates was accomplished by 
comparison between measured heat storage and 
computed heat storage which is based on the sum- 
mation of daily heat flux calculations. A positive 
residual of 2,557 cal/sq cm is estimated for the 
long-term heat budget. Comparisons of the meas- 
ured and computed heat storage for individual 
years over the 15-year period shows good agree- 
ment for most years. (Author's abstract) 
W88-06394 


SEASONAL THERMAL CYCLE OF LAKE 
ERIE 


National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

W. M. Schertzer, J. H. Saylor, F. M. Boyce, D. G. 
Robertson, and F. Rosa. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 468-486, 1987. 8 fig, 33 ref. 


Descriptors: *Heat budget, *Thermoclines, *Water 
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amics, Great Lakes, Lakes, Surveys, Physical 
properties, Winds. 


The seasonal water temperature characteristics of 
Lake Erie and the 1979 and 1980 thermal structure 
in the central basin are summarized. Ice cover 
extends over 90% of Lake Erie most winters. 
Minimum surface temperature usually occurs in 
February (0.1 deg C) but fully mixed conditions at 
1 deg C or less occur in January with isothermal 
conditions at | deg C occurring from mid-Febru- 
ary to mid-March. The thermal bar advance lasts 
about 5 to 6 wk from April to mid-May and 
permanent stratification usually begins in mid-June 
with maximum heat storage in mid-August and 
overturn in mid-September. The central basin ther- 
mocline position varies significantly from year to 
year, the variability of the upper and lower meso- 
limnion boundaries being as large as 10 m. Ther- 
mocline position shows some dependence on pre- 
vailing meteorological conditions and has implica- 
tions to the development of central basin anoxia. 
Temperature increases and decreases depicted on 
isotherm plots for stations in the central basin show 
correspondence with peak wind stress events. 


During fragile stability conditions, even moderate 
wind stresses of less than 0.5 dynes/sq cm are 
capable of producing upper layer deepening. Epi- 
sodes of complete vertical mixing in response to 
high wind stresses of 3 dynes/sq cm during storm 
periods were observed. Double thermoclines were 
evident at several locations within the basin and 
temperature changes resulting from an influx of 
hypolimnetic water from the Pennsylvania Ridge 
is documented. Periods of hypolimnetic entrain- 
ment were clearly observed along with thermo- 
cline tilting of 1 to 2 meters toward the south. 
(Author's abstract) 
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STUDIES OF LARGE-SCALE CURRENTS IN 
LAKE ERIE, 1979-80, 

National Oceanic 2nd Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

J. H. Saylor, and G. S. Miller. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 487-514, 1987. 27 fig, 37 ref. 
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Currents and water temperatures were recorded at 
a large-scale grid of fixed moorings in Lake Erie 
from May 1979 through June 1980. Currents meas- 
ured in the lower half of the central basin water 
column were mostly return flows (beneath the 
surface wind drift) driven by the surface pressure 
gradient. Often observed was a complex system of 
Lake Erie circulation gyres as predicted by 
models. Another common occurrence was for one 
of the central basin gyres to become dominant and 
envelop the whole basin in either uniform clock- 
wise or anticlockwise flow. It is not fully certain 
why one of the circulation cells grows as opposed 
to the others, but the curl of the wind stress had 
influence. The currents were more barotropic than 
predicted by full Ekman layer current models. 
Tidal-like currents driven by the longitudinal 
seiches of Lake Erie dominate the island-filled 
passages between the western and central Lake 
Erie basins, with currents across the whole island 
chain very closely in phase. Processes of hypolim- 
nion volume entrainment are suggested from the 
central basin temperature recordings. Large 
volume water exchanges between the central and 
eastern basins occurred after the water mass in the 
vicinity of the shallow ridge that separates them 
had become unstratified. (Author's abstract) 
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LAGRANGIAN COMPARISON OF OBJEC- 
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Currents measured at 28 moorings in Lake Erie 
during May through October, 1979, were low-pass 
filtered to remove energy at diurnal, inertial, and 
higher frequencies. The current meter observations 
were interpolated to a regular grid over the lake 
by a new objective analysis technique, producing a 
stream function field which (1) conserves mass 
both locally and globally, (2) has values on the 
shores given by known river flows, (3) has the 
correct currents where they were measured, and 
(4) minimizes a function of squared vorticity in 
areas between the observations. In addition, a nu- 
merical, time-dependent, barotropic, rigid-lid cir- 
culation model was run using winds from six mete- 





orological buoys on the lake as the forcing func- 
tion. Twelve 5-day storm cases were selected for 
detailed Lagrangian analysis. At the beginning of 
each case, marker particles were released into the 
objectively analyzed and dynamically modeled 
flow fields at each of the 28 current meter mooring 
locations. Differences in the particle trajectories 
were analyzed by location and as a function of 
time. The results indicate that the circulation 
model shows some skill in generating particle tra- 
jectories over the course of a storm event in the 
central basin of the lake with mean _ positional 
differences as low as 8.5 km after 5 days compared 
to a mean path length of 14.9 km. They also show 
how numerical models and the objective analysis 
technique can be used to design more effective 
instrument deployment schemes for measuring lake 
and ocean circulation patterns. (Author's abstract) 
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Current meter and thermistor string records made 
at a mid-basin site from May, 1979, through Febru- 
ary, 1980, and during August, 1980, were used to 
determine the time and space scales of horizontal 
motion in mid lake and to relate these to the major 
forcing variables. Motions at frequencies larger 
than 0.125 cycles per hour are horizontally coher- 
ent over a few km only, whereas lower frequency 
motions may cohere significantly over tens of km 
in the stratified season. Of the four depths sampled, 
10 m, 15 m, 20 m, and 21 m, highest current speeds 
are associated with circularly polarized clockwise 
rotating motion at the inertial period at 15-m 
depth. Surveillance cruise data show the mid cen- 
tral basin array to be located in a zone of relatively 
flat thermocline topography but suggest that inter- 
nal pressure gradients might at times be large 
enough to influence bottom flow. Limited small- 
scale sampling in the vicinity of the mid-basin 
array reveals the existence of intense but short 
scale (S mg) internal pressure gradients that are 
undersampled by the array of thermistor strings 
(separated by 10 km). Multivariate statistical tech- 
niques in the frequency domain indicate that the 
internal pressure gradients estimated by means of 
the array of thermistor strings are of marginal 
dynamical significance (although the small scale 
gradients may in fact contribute substantially to the 
observed variance). A simple model of locally 
driven currents appropriate to a region of constant 
depth is proposed. This model and the statistical 
analyses together help to interpret the effects of 
wind stress and Coriolis forces. Many of the ob- 
served features of circulation, including seasonal 
evolution, can be related to the role of stratifica- 
tion in governing the vertical distribution of turbu- 
lent mixing. (Author's abstract) 
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Circularly polarized currents at or near the local 
inertial frequency are a common occurrence in the 
offshore regions of the-Great Lakes during the 
stratified season. Spectra of horizontal currents 
from Lake Erie’s central basin are dominated by an 
inertial frequency peak during the summer months. 
A review of theory concludes that, in addition to 
the conventional view that these motions are iner- 
tial-gravitational standing waves of the Poincare 
type, one must also consider the possibility of pure 
inertial motions forced by the wind in the surface 
layer and by the opposing surface pressure gradi- 
ent or setup in the subsurface layers. Stratification 
controls the vertical distribution of turbulent stress 
in the water column. Current meter and thermistor 
array data from 1979 are reviewed in detail, con- 
firming the observation that the largest inertial 
motions occur above the seasonal thermocline, and 
relating occurrences of large, mid-water column, 
inertial motion in the details of the thermal stratifi- 
cation. The hypothesis that the principal response 
of the water column to a changing wind field is the 
direct result of surface stress and pressure gradient 
was tested with simple diagnostic models that ex- 
plain the subsurface maximum of the inertial- 
period motion in terms of a water column alternat- 
ing between three and two moving layers. (Au- 
thor’s abstract) 
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A Lagrangian analysis was applied to the disper- 
sion and mean motion of a cluster of drogues 
spread in the horizontal plane over an area with 
typical linear dimensions of 2,000 m. The centroid 
motion was characterized by inertial oscillations 
(which have little spatial structure) and longer 
periods of about 2-3 days that are probably related 
to wind forcing. Cluster area generally grows as 
time squared for large times and is initially closely 
related to extension but later comes to depend 
more on higher order Lagrangian deformations. 
These higher order Lagrangian deformations are 
used to define eddy-diffusivities. However there 
are not enough drogues to properly evaluate the 
eddy-diffusivities. (Author's abstract) 
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The effects of a reduction in chlorophyll a concen- 
tration upon the daily irradiation and primary pro- 
duction in the bottom waters of central Lake Erie 
are discussed in terms of anticipated changes in the 
irradiance attenuation coefficient resulting from in- 
cremental decreases in chlorophyll a concentra- 
tions. The utilized irradiance model and methodol- 
ogy are presented, and the tabulated results include 
the anticipated percentage increases in mean daily 
irradiation and primary production with decreases 
in chlorophyll a. It was estimated that large in- 
creases in subsurface irradiation could provide suf- 
ficient additional primary production to impact the 
oxygen status of the central basin’s hypolimnion 
significantly. (Author's abstract) 
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COMPARISON OF DROGUES, CURRENT 
METERS, WINDS, AND A VERTICAL PROFIL- 
ER IN LAKE ERIE, 
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TRACKING SHORT-TERM PHYSICAL: AND 
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A preliminary examination of the combined physi- 
cal and biochemical data collected from a ship 
anchored in mid-basin for three week-long epi- 
sodes.in 1979 and one in 1980 showed evidence of 
changes produced by the advection of water of 
differing quality. Measured currents at depths of 10 
m, 20 m, and 21 m were analyzed to provide 
timescales for the horizontal flushing and mixing of 
a mid-basin control volume of 10-km diameter. 
Knowledge of these timescales is useful in the 
design of biochemical experiments. Data from cur- 
rent meters, thermistor arrays, and meteorological 
buoys were used to construct a heat daily budget 
of a control volume in mid-lake. The presence of 
horizontal variability in the distribution of temper- 
ature and transport processes that produce signifi- 
cant changes at timescales of less than a day was 
confirmed. Several one-dimensional (vertical) 
models and one two-dimensional model (horizontal 
and vertical) that draw on Lake Erie data were 
examined. The models are successful in tracking 
changes at seasonal timescales; deviations from ob- 
served daily averages at shorter timescales are 
attributed to a combination of transport processes 
and horizontal patchiness. The deviations do not 
appear to cause long-term discrepancies between 
the observations and the models, indicating that 
the patchiness acts as random ‘noise’ in an essen- 
tially homogeneous environment. The central basin 
of Lake Erie remains a preferred site for the study 
of a wealth of locally-acting processes. The limita- 
tions placed on ‘control volume’ experiments by 
existing measurement techniques and by the trans- 
port processes are discussed and recommendations 
for improved experiments are made. (Author’s ab- 
stract) 
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Since there are few, if any, well organized field 
experiments in Lake Erie on benthic boundary 
layer (BBL) physics, theoretical and experimental 
observations from the ocean, estuary, and conti- 
nental shelf research are summarized. The Lake 
Erie setting is contrasted with these results and 
future considerations for Lake Erie BBL research 
are recommended. From among empirical, bound- 
ary layer, and structural analysis viewpoints, the 
boundary layer approach is emphasized because of 
its ability to yield predictive hypotheses which can 
be experimentally tested. The various classes of 
physical mechanisms existing in Lake Erie are de- 
fined and the various classes of boundary layers 
that have been hypothesized to exist are summa- 
rized. The various boundary layers are loosely 
classified based on the strength of the forcing 
functions and the subsequent review of steady, 
wave, and wave-current induced layers reveals 
that the complexity of the in-situ BBL physics is 
not often included in available theory. Experimen- 
tal studies in support of these theories are numer- 
ous but with the exception of a few cases do not 
contain sufficient spatial and temporal resolution to 
verify the theoretical formulae nor make full corre- 
lations with the lower frequency forcing functions 
such as tides, seiches, Kelvin waves, etc. Momen- 
tum boundary layers for steady conditions have 
been fully validated. Sediment layers of all types 
have yet to be fully validated. Lack of instrumenta- 
tion is seen as a major impediment to full valida- 
tion. (Author's abstract) 
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— TREND ANALYSIS FROM 1968 TO 
1982, 
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Data on chlorophyll a, total phosphorus, and hy- 
polimnetic dissolved oxygen concentration, which 
were collected by Canada Centre for Inland 
Waters during the period 1968 to 1980, were statis- 
tically analyzed to evaluate the changes in the 
water quality of Lake Erie. There are strong evi- 
dences of a decreasing trend in the value of chloro- 
phyll a and total phosphorus in the western, cen- 


tral, and eastern basins of the lake between 1970 
and 1980. A statistical model was developed for 
the hypolimnetic dissolved oxygen concentration 
in the central basin. The model shows that the 
increase in depletion is related to the increase in 
the level of total phosphorus. Hence, it is possible 
to improve the. anoxic conditions in the lake by 
controlling total phosphorus loadings. (Author's 
abstract) 
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The hypolimnetic oxygen depletion rates of the 
Lake Erie central basin have been reassessed using 
a new approach. In the past, the central basin rates 
have been calculated using :the available data, ex- 
cluding some areas based on either temperatures 
and/or depth definition. The high spatial variabili- 
ty in the data caused uncertainties in the mean 
value which were sufficiently large to prevent a 
statistically meaningful interval oxygen depletion 
tate time-trend analysis. The new approach re- 
duces the effect of spatial variability (80%) on the 
calculation of the interval oxygen depletion rates 
and hence permits the identification of a time-trend 
with more precision, particularly when the data 
are corrected for the effects of vertical mixing, 
temperature effects on metabolic rates by using Q 
sub 10 coefficient, variable hypolimnion thick- 
nesses, and seasonal variability. A linear regression 
analysis of the final corrected depletion rates with 
time shows a significant increase in the yearly 
average hypolimnetic oxygen depletion rate of 
0.030 gm/cu m/mo/yr between 1929 and 1980. 
This increase in the rate accounts for a loss of 4 to 
5 gm/ cu m of oxygen from the central basin 
hypolimnion since the earliest oxygen records in 
1929. This increase may be directly related. to an 
increase in the trophic level of the central basin, 
since most of the major limnological variables 
which affect the depletion rate have been account- 
ed for. (Author’s abstract) 
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The results of sediment oxygen demand (SOD) 
measurements for the central basin of Lake Erie, 
1979, are presented. Two chambers were used. 
One, a triangular chamber, had a mixing velocity 


of 5 cm/s and gave values for SOD of 0.86 + or - 
0.42 G/sq m/d (n = 52) and (2) a hemispherical 
dome with gentle mixing, gave values of 0.32 + or 
- 0.11 g/sq m/d (n = 13). There were no signifi- 
cant differences in measured values between two 
stations, located 50 km apart, when measurements 
from the same chamber design were compared. 
There were no measurable effects of photosynthe- 
sis when daytime values are compared with night- 
time values or when light and dark chambers were 
compared. A comparison of these two SOD values 
with rates observed for hypolimnetic oxygen de- 
cline in the water column showed that the value 
measured by the dome (0.32 g/sq m/d) is the most 
plausible value. It is hypothesized that the fluid 
mechanics of the triangular chamber do not prop- 
erly emulate the hydrodynamics of the lake, caus- 
ing the higher values. (Author's abstract) 
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In situ hypolimnetic oxygen depletion measure- 
ments were conducted during four summer cruises 
in 1979 at two central basin stations in Lake Erie to 
evaluate the relative contribution of the sediments 
to the oxygen demand. Sediment oxygen demand 
(SOD) rates were determined by measuring the 
rate of oxygen decrease within a triangular benthic 
chamber; water column oxygen demand (WOD) 
rates were determined using 24-hour light and dark 
bottles placed in situ. Results indicated that the 
SOD contribution to the hypolimnetic oxygen de- 
pletion rate decreased throughout the summer 
from about 81% to only 30% with an initially high 
rate due to spring algal biomass sedimentation and 
lower rates in late summer due: to depressed 
oxygen levels. The WOD rate contribution in- 
creased from 19% to 70% throughout the stratified 
period due to the decomposition of settling algal 
cells. Comparing the overall volumetric summer in 
situ rates (0.126 mg O2/L/day) with cruise-inter- 
val depletion rates (0.365 mg O2/L/day), the in 
situ rates were about 300% higher. This is attrib- 
uted to unaccounted oxygen sources to the hypo- 
limnion and because the in situ rates measure the 
gross WOD and SOD rather than measuring the 
net effects they exert. (Author's abstract) 
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In situ measurements of water column oxygen 
consumption and sediment oxygen demand (SOD) 
in the central basin of Lake Erie are historically 
50% to 100% larger than observed from decreases 
in stocks of dissolved oxygen. Recent statistical 
and modeling analyses of observed oxygen data, 
and in situ measurements of SOD using a dome 
with gentle mixing, suggest consistent values for 
SOD of 0.2 to 0.3 g/sq m/d. These values are 
lower than historical estimates. Three SOD models 
applicable to Lake Erie were examined. One 





(Walker) describes SOD as a function of oxygen 
concentration, and of biological and chemical com- 
ponents. The second (Klapwijk) describes SOD as 
a function of carbonaceous oxidation, nitrification, 
denitrification, and ammonia produced by diffusion 
and in the aerobic, anoxic, and anaerobic zones of 
the sediments. The third (DiToro) describes SOD 
as a function of settling fluxes of algae and organ- 
ics from the water column, and assumes that all 
anaerobically produced carbon is oxidized in the 
sediments. It is suggested that aspects of the latter 
two models are required for future modeling of 
SOD in Lake Erie. More measurements of sedi- 
ment profiles of POC are required to resolve cer- 
tain modeling questions. (Author's abstract) 
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A one-dimensional thermocline model was used to 
estimate daily vertical temperature distributions, 
thermal layer thicknesses, thermal interface depths, 
and vertical diffusion. Comparison of computed 
temperature with observed vertical profile data 
(1967-1982) for the three basins shows good agree- 
ment. The median relative error between observed 
and computed mean temperature for the central 
basin hypolimnion is approximately 5%. These 
computed temperature profiles were used to derive 
Statistical distributions which can be useful for 
designing sampling frequencies in the Great Lakes 
Surveillance Program. Analyses are presented on 
the frequency of occurrence of certain thermal 
structures particularly favorable for the develop- 
ment of anoxia. For a hypolimnion thickness of < 
4-m depth and a turbulent diffusivity < 1 sq cm/s, 
there is a high likelihood of anoxia development in 
the central basin of Lake Erie. (Author's abstract) 
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Models of thermal structure, transport, and oxygen 
uptake within the water column and sediment were 
combined to examine the interaction of physical 
and biochemical processes resulting in oxygen de- 
pletion in the central basin hypolimnion of Lake 
Erie. While the oxygen demand in water and sedi- 
ment may vary slightly from year to year, the 
oxygen supply to the hypolimnion due to physical 
processes is quite variable. Detailed calculations 
show that in years with relatively calm weather 
(e.g., 1979), physical processes supply only about 
10% of the amount needed to offset demand due to 
uptake in the water and sediment during stratified 
periods. As the hypolimnion also tends to be rela- 
tively shallow in such years, the available oxygen 
is often quickly depleted. In contrast, during 
windy years (e.g., 1972) physical sources can 
supply about 40% of the oxygen consumed and, 
since the hypolimnion tends to be thicker, the 
oxygen concentration seldom reaches the anoxic 
level. Analysis with oxygen depletion as an indica- 
tor of Lake Erie’s recovery due to phosphorus 


control must consider variability in oxygen sources 
as a result of physical processes. (Author's ab- 
stract) 

W88-06418 


POST-AUDIT ANALYSIS OF THE NWRI 
NINE-BOX WATER QUALITY MODEL FOR 
LAKE ERIE, 

National Water Research Inst., 
io). Lakes Research Branch. 
For primary bibliographic entry see Field 5C. 
W88-06419 


Burlington (Ontar- 


POST AUDIT OF A LAKE ERIE EUTROPH- 
ICATION MODEL, 

Manhattan Coll., Bronx, NY. Environmental Engi- 
neering and Science Program. 

For primary bibliographic entry see Field 5C. 
W88-06420 


LAKE ERIE RESEARCH: RECENT RESULTS, 
REMAINING GAPS, 

National Water Research Inst., 
io). Lakes Research Branch. 
For primary bibliographic entry see Field 5G. 
W88-06421 


Burlington (Ontar- 


CONTAMINATION BY CHLORINATED HY- 
DROCARBONS (DDT, PCBS) IN SURFACE 
SEDIMENT AND MACROBENTHOS OF THE 
RIVER ADIGE (ITALY), 

Venice Univ. (Italy). Dept. of Environmental Sci- 
ence. 

For primary bibliographic entry see Field 5B. 
W88-06423 


LINEAR RESERVOIR WITH SEASONAL 
GAMMA-DISTRIBUTED MARKOVIAN _IN- 
FLOWS, 

Lancaster Univ. (England). 

E. H. Lloyd, and D. Warren. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 487-497, 1 tab, 10 ref. 


Descriptors: *Statistical analysis, *Markov process, 
*Reservoirs, *Inflow, *Time series analysis, 
*Stream discharge, *Statistical methods, Reservoir 
releases, Flow profiles. 


Earlier work has established a method of tabulat- 
ing the outflow distribution (by numerically invert- 
ing its Laplace Transform) from a linear reservoir 
fed by a discrete-time gamma-distributed inflow 
process. This line of inquiry was extended to the 
case where the inflow process is seasonal. Instead 
of seeking to tabulate the outflow distribution, it 
concentrates on the outflow skewness, and devel- 
ops a technique for obtaining this by direct calcula- 
tions. A detailed study was made of a special 2- 
season case, and the resulting skewness values are 
tabulated in terms of the reservoir constant, the 
ratio of the two seasonal mean inflows, and the 
inflow correlation coefficient. (See also W88- 
06496) (Author's abstract) 

W88-06534 


OPTIMAL ARMA MODELS FOR THE STATIS- 
TICAL ANALYSIS OF RESERVOIR OPERAT- 
ING RULES, 
Purdue Univ., 
neering. 

For primary bibliographic entry see Field 7C. 
W88-06536 


Lafayette, IN. Dept. of Civil Engi- 


TIME SERIES MULTIPLE LINEAR REGRES- 
SION MODELS FOR EVAPORATION FROM A 
FREE WATER SURFACE, 

Bradley Univ., Peoria, IL. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2D. 
W88-06539 
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OPTIMAL MANAGEMENT OF MULTIRESER- 
VOIR SYSTEMS USING STREAMFLOW 
FORECASTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4A. 
W88-06540 


EIGENMATRIX REPRESENTATIONS OF RA- 
DIANCE DISTRIBUTIONS IN LAYERED NAT- 
URAL WATERS WITH WIND-ROUGHENED 
SURFACES, 
National Oceanic and Atmospheric Administra- 
_ Seattle, WA. Pacific Marine Environmental 
ab. 
R. W. Preisendorfer. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-188701. 
Price codes: A06 in paper copy, AOI in microfiche. 
NOAA Technical Memorandum ERL PMEL-76, 
January 1988. 93 p, 2 fig, 13 ref, append. Naval 
Research Contract No. N00014-87-K-0525. 


Descriptors: *Light penetration, *Light intensity, 
*Eigenmatrix, *Radiance, *Lakes, *Seas, *Wind- 
driven currents, Mathematical equations, Energy, 
Stratification, Wind currents, Mathematical analy- 
sis, Algorithms, Physical properties. 


Analytic, closed-form solutions for radiance distri- 
butions in natural waters such as lakes and seas, are 
developed. The solutions are valid in layered water 
bodies for which each layer has inherent optical 
properties (absorption and scattering functions) 
which are independent of depth within that layer. 
The water body is assumed free of internal light 
sources. The effects of a wind-blown air-sea sur- 
face are included. This work extends to the radi- 
ance level certain results which were previously 
known to hold for irradiances. The eigenmatrix 
formalism developed here is convenient for numer- 
ical computation of radiance distributions, given 
the inherent optical properties of the water and the 
desired boundary conditions at the water surface 
and bottom (the direct problem). Moreover, the 
formalism suggests an algorithm for solving the 
inverse problem: the determination of the inherent 
optical properties from measurements of the radi- 
ance distribution within a water body. (Author's 
abstract) 

W88-06544 


SUMMARY: GREAT LAKES WATER LEVELS 
TASK FORCE. 

International Joint Commission-United States and 
Canada, Windsor (Ontario). 

October 1987. 63 p, 5 tab. 


Descriptors: *Flood control, *Great Lakes, 
*Water level, *Lake Superior, *Lake Ontario, *St. 
Lawrence River, *Niagara River, *St. Clair River, 
*Detroit River, Ice, Hydrologic bryan Water 
supply, Erosion control, M i 
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The Great Lakes Water Levels Task Force under- 
took a limited, emergency, flood control study. It 
did not include storm conditions or erosion con- 
trol; nor were economic, social or environmental 
analyses undertaken. However, it did identify crisis 
measures, address their technical feasibility, quanti- 
fy hydrologic impacts and, where possible, indicate 
significant physical effects. The Task Force chose 
several different water supply conditions to test the 
various emergency measures within each task. 
These tasks are: (1) Lake Superior storage; (2) 
Lake Ontario/St. Lawrence River; (3) Diversions 
Management; (4) Niagara River; (5) St. Clair/De- 
troit Rivers; (6) Ice Management; (7) Inventory of 
Emergency Measures and Shoreline Management 
Activities; and (8) Systemic Effects. It is important 
to recognize that the Task Force reports and sum- 
mary do not include a discussion of the many 
positive effects that would result from reducing 
extreme high lake levels. These effects would in- 
clude but are not limited to: reduced flooding, 
erosion and pumping costs; improved storm drain- 
age, sewage treatment plant operation and recre- 
ational opportunities; possible environment protec- 
tion; and they would occur along the entire shore- 
line of every lake. (Lantz-PTT) 
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NUMERICAL MODEL FOR THE COMPUTA- 
TION OF RADIANCE DISTRIBUTIONS IN 
NATURAL WATERS WITH WIND-ROUGH- 
ENED SURFACES, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 

C. D. Mobley, and R. W. Preisendorfer. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-192703. 
Price codes: A10 in paper copy, AOI in microfiche. 
NOAA Technical Memorandum ERL PMEL-75, 
January 1988. 195 p, 10 fig, 3 tab, 17 ref. 


Descriptors: *Light penetration, *Light intensity, 
*Optical properties, *Radiance, *Lakes, *Seas, 
*Wind-driven currents, *Model studies, *Mathe- 
matical models, Energy, Wind currents, Mathe- 
matical analysis, Algorithms, Mathematical equa- 
tions, Physical properties. 


This report is a repository of the details of deriva- 
tion of a numerical procedure to determine the 
unpolarized radiance distribution as a function of 
depth, direction, and wavelength, in a natural hy- 
drosol such as a lake or sea. The input to the model 
consists of: (1) the incidence radiance distribution 
at the air-water surface; (2) the state of randomness 
of the air-water surface as a function of wind 
speed; (3) the volume scattering and volume at- 
tenuation functions of the medium as a function of 
depth and wavelength; and (4) the type of bottom 
boundary. The fundamental mathematical oper- 
ation in the development of the numerical model is 
the discretization over direction space of the con- 
tinuous radiative transfer equation. The direction- 
ally discretized radiances, called quad-averaged ra- 
diances, are the averages over a finite set of solid 
angles of the directionally continuous radiance. 
The quad-averaged equations are azimuthally de- 
composed using standard Fourier analysis to obtain 
equations for the quad-averaged radiance ampli- 
tudes. These amplitude equations are then devel- 
oped in terms of reflectance and transmittance 
functions. The reflectances and transmittances are 
continuous functions of depth and are governed by 
a set of Raccati equations which is easily integrat- 
ed. The depth-dependent, quad-averaged radiances 
are assembled from the solution reflectances and 
transmittances of the water body, in combination 
with the boundary conditions. The model has an 
expandable library of derived quantities that are of 
use in various applications of optics to natural 
waters, such as marine biological studies, under- 
water visual search tasks, remote sensing, and cli- 
matology. (Author's abstract) 

W88-06558 


DISTRIBUTION, ABUNDANCE, AND POPU- 
LATION DYNAMICS OF NORTHERN 
SQUAWFISH, WALLEYE, SMALLMOUTH 
BASS, AND CHANNEL CATFISH IN JOHN 
DAY RESERVOIR, 

Oregon Dept. of Fish and Wildlife, Portland. 

R. C. Beamesderfer, B. E. Rieman, J. C. Elliott, A. 
A. Nigro, and D. L. Ward. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011893. 
Price codes: A06 in paper copy, AOI in microfiche. 
Annual Progress Report No. DOE/BP--35097--5, 
April 1987. 122 p, 20 fig, 22 tab, 33 ref, 8 append. 
DOE Contract No. DE AI79-82BP35097. 


Descriptors: *Population dynamics, *John Day 
Reservoir, *Squawfish, *Bass, *Catfish, Seasonal 
variation, Population density, Walleye, Mortality, 
Growth, Fish. 


John Day Reservoir was sampled from March 25 
to September 1, 1986 using gill nets, trap nets, boat 
electrofishers, hook and line, and an angler survey 
to collect 4,945 northern squawfish Ptychocheilus 
oregonensis, 602 walleye Stizostedion vitreum, 
2,894 smallmouth bass Micropterus dolomieui, and 
563 channel catfish Ictalurus punctatus. Distribu- 
tion, abundance and population parameters of each 
species were examined. Northern squawfish were 
distributed throughout the reservoir with densities 
similar in all areas except the McNary Dam botal- 


restricted zone where densities were 6 to 30 times 
those observed elsewhere. Seasonal changes in dis- 
tribution were seens. Northern squawfish as old as 
age 15 were collected. Growth rate was ‘sex-relat- 
ed after age 7 and was described with von Berta- 
lanffy equations. Annual mortality rate was _esti- 
mated at 0.24 based on an average of estimates 
from three methods. In April, walleye densities 
were greatest in McNary tailrace and declined 
progressively down river. After April, walleye 
gradually dispersed down reservoir as far as Ar- 
lington. Walleye as old as age 12 were collected. 
Growth was faster in females than males and was 
described with von Bertalanffy equations. Annual 
mortality estimates ranged from 048 to 0.67. Small- 
mouth bass densities were greatest in the forebay 
(6.0/ha) followed by Irrigon (2.8/ha), Arlington 
(1.1/ha) and McNary tailrace (0.6/ha). Small- 
mouth bass seldom moved between sampling areas. 
Smallmouth bass as old as age 12 were collected. 
Growth was described with von Bertalanffy equa- 
tions and was faster in the upper reservoir than in 
the lower reservoir. Annual mortality, estimated 
from catch curve, was 0.39 in the upper reservoir 
and 0.36 in the lower reservoir. No differences in 
density of channel catfish between areas other than 
the boat restricted zone could be discerned based 
on catch/unit effort but low catch rates resulted in 
lower power of tests for area differences. (Lantz- 


PTT) 
W88-06591 


FEEDING SELECTION OF LARVAL STRIPED 
BASS AND WHITE PERCH IN THE PEEKS- 
KILL REGION OF THE HUDSON RIVER, 

Main (Charles T.), Inc., Boston, MA. 

D. A. Hjorth. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
134-147, 5 fig, 1 tab. 


Descriptors: *Fisheries, *Food chains, *Perch, 
*Bass, *Hudson River, Feeding rates, Fish food, 
Fish food organisms, Plankton, Larvae, Fish be- 
havior. 


Prey selectivity by striped bass and white perch 
larvae was examined in the Hudson River from 
Peekskill to below Stony Point to relate predator 
size to prey size for both species with the aim of 
discovering mechanisms that enable these similar 
predators to coexist in the same habitat. Seven 
stations were sampled biweekly for microzoo- 
plankton and weekly for ichthyoplankton during 
the late spring and summer. The digestive tracts of 
316 striped bass and 588 white perch were ana- 
lyzed. Of these, 36% of the bass stomachs and 22% 
of the perch stomachs were empty. Virtually the 
only food consumed by either species was micro- 
zooplankton. The feeding habits of striped bass and 
white perch larvae were strongly influenced by the 
size of the prey. They altered their foraging habits 
when E. affinis, a relatively large prey, was not 
abundant. Striped bass larvae curtailed feeding 
while white perch switched to smaller prey. It is 
suggested that the oil globule, which is prominent 
in striped bass but not in white perch, serves as a 
high-energy reserve that allows the bass larvae to 
wait for the proper-sized food to become available 
while white perch larvae consume both large and 
small prey. (See also W88-06638) (Geiger-PTT) 
W88-06640 


PATTERNS OF MOVEMENT OF STRIPED 
BASS AND WHITE PERCH LARVAE IN THE 
HUDSON RIVER ESTUARY, 

T. L. Englert, and D. Sugarman. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
148-168, 13 fig, 2 tab. 


Descriptors: *Bass, *Perch, *Fish migration, 
*Hudson River, *Model studies, Spawning, Popu- 
lation density, Fisheries, Fish behavior, Monitor- 
ing, Statistical models, Estuaries, Larvae, Models, 
Spatial distribution, Hydrologic data collections, 
Data interpretation, Distribution patterns. 


Observed patterns of larval movement suggest that 
larvae are transported downstream at rates consid- 
erably less than those computed for theoretical 


flow values. This is true even when the simulation 
incorporates the observed diurnal migration of 
striped bass larvae. Model calibrations and ob- 
served differences in a temporally averaged index 
of the spatial distribution of yolk-sac and post yolk- 
sac larvae of striped bass using the Real Time Life 
Cycle model reveal that the effective hydrodynam- 
ic transport of the larvae is approximately one- 
tenth the theoretical value. Stiped bass and white 
perch both spawn above the salt front, and white 
perch spawn upstream from striped bass. Both 
species spawn farther upstream in years when low 
freshwater flows allow the salt front to move 
upstream. Downstream movements of the two spe- 
cies are highly correlated. The extensive long-term 
data base that has resulted from the power plant 
studies on the Hudson River makes possible statis- 
tical analyses of patterns of fish behavior. The 
biggest challenge in using this information is to 
find innovative ways to analyze the data so as to 
provide new insights into the factors that affect 
distribution and abundance of key fish species in 
the Hudson. (See also W88-06632) (Author's ab- 
stract) 
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REED (PHRAGMITES AUSTRALIS (CAV.) 
TRIN. EX STEUD.) GROWTH UNDER CONDI- 
TIONS OF INCREASING EUTROPHICATION 
OF LAKE MIKOLAJSKIE, 

Polish Academy of Sciences, Mikolajki. Inst. of 
Ecology. 

For primary bibliographic entry see Field 5C. 
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PHOSPHATE EXCHANGE BETWEEN SEDI- 
MENTS AND THE NEAR-BOTTOM WATER IN 
RELATIONSHIP TO OXYGEN CONDITIONS 
IN A LAKE USED FOR INTENSIVE TROUT 
CAGE CULTURE, 

Polish Academy of Sciences, Lomianki. Inst. Eko- 
logii. 

For primary bibliographic entry see Field SB. 
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FAUNAL AND CHEMICAL DYNAMICS OF 
SOME ACID AND ALKALINE NEW ZEALAND 
STREAMS, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

K. J. Collier, and M. J. Winterbourn. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
227-240, October 1987. 6 fig, 4 tab, 43 ref, 1 
append. 
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*Acid rain, *Alkalinity, *Benthic Fauna, *Chemi- 
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Stream pollution, Mayfly, Chironomids, New Zea 
land. y 


Water from acid (pH 4.3-5.7), brown water streams 
was low in alkalinity (0-2.3 g/cu m CaCO3) and 
conductivity (2.5-4.1 mS/meter) but contained rel- 
atively high concentrations of dissolved organic 
carbon (6.6-16.3 g/cu m). Alkaline (pH 6.6-8.0), 
clearwater streams had high CaCO3 (12.6-57.6 g/ 
cu m) and conductivity (3.7-22.3 mS/meter but 
low dissolved organic carbon concentrations (0.4- 
4.7 g/cu m). Total reactive Al concentrations were 
high in all streams (122-363 mg/cu m) but never 
exceeded 84 mg/cu m in alkaline streams. Acid 
soluble and organic monomeric Al were the major 
Al species in the acid streams (31-168 and 84-178 
mg/cu m, respectively). Concentrations of toxic 
inorganic monomeric Al were low in all streams 
(<50 mg/cu m). Sixty four invertebrate taxa were 
collected from the alkaline streams compared to 47 
for the acid sites. Numbers of taxa in specific 
orders were similar at all sites, however. Benthic 
faunas at most sites were dominated by the mayfly 
Deleatidium sp. and chironomids. Mean densities 
of benthic vertebrates were 2.4-4.8 times higher in 
alkaline streams than in acid streams. No seasonal 
patterns of abundance were evident at any site. 
Temporal variability of invertebrate densities was 
correlated with stream channel stability such that 
fluctuations in densities declined as stability in- 
creased. Dissolved organic carbon and aluminum 





in acid. brown water streams probably originate in 
the surrounding terrestrial ecosystem although 
acid water can also mobilize some Al from stream 
bed sediments. Changes in the food supply avail- 
able in acid streams may account for the depauper- 
ate faunas found there. (Roseman-PTT) 
W88-06688 


RESOURCE UTILIZATION BY THE FRESH- 
WATER DEPOSIT FEEDER PTYCHOPTERA 
TOWNESI (DIPTERA: PTYCHOPTERIDAE), 
Oregon State Univ.. Corvallis. Dept. of Fisheries 
and Wildlife. 

R. L. Mattingly. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
241-253, October 1987. 1 fig, 8 tab, 48 ref. NSF 
Grant DEB-80-22634, OSU 711558. 


Descriptors: *Aquatic invertebrates, *Detritus, 
*Limnology, *False crane fly larvae, Digestion, 
Metabolism, Streams, Feeding strategy, Larvae, 
Organic matter, Particulate matter. 


False crane fly larvae, Ptychoptera townesi (Dip- 
tera), occurred in high densities in a flow-con- 
trolled section of stream where fine particulate 
organic matter (0.45 micrometer to | mm in diame- 
ter) had accumulated, but were quite rare both 
upstream and downstream from the section. In 
laboratory studies, false crane fly larvae grew only 
on fine particulate organic matter < 250 microme- 
ters. Larvae consistently grew fastest when fed 
small particles (0.45-53 micrometers in diameter). 
False crane fly larvae consumed relatively small 
amounts (0.002 mg/mg animal dry mass per day) 
of fine particulate organic matter. They had long 
gut content passage times (> 19 hours) and rela- 
tively high efficiencies of conversion of ingested 
food to body substance (20.7%). Gut content pas- 
sage times were variable, and depended partially 
on the nature of the substrate. False crane fly 
larvae compacted fine particulate organic matter 
into fecal pellets considerably larger in size than 
particles ingested. They lost mass when allowed to 
feed on their own fecal material, as well as on feces 
> 250 micrometers in diameter produced by 
shredders. They survived and grew on shredder 
feces (53-500 micrometers in diameter) that con- 
tained a mixture of smaller particles and particles 
too large for ingestion. The overall pattern of 
resource utilization by false crane fly larvae in- 
volved slow handling of relatively small volumes 
of food, which probably passed only once through 
a complex alimentary tract. (Author’s abstract) 
W88-06689 


DIET OF THE LEECHES ERPOBDELLA: OC- 
TOCULATA (L) AND HELOBDELLA STAGNA- 
LIS (L) IN A LOTIC HABITAT SUBJECT TO 
ORGANIC POLLUTION, 

Trinity Coll., Dublin (Ireland). Dept. of Zoology. 
M. D. K. Bradley, and J. D. Reynolds. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
267-275, October 1987. 2 fig, 4 tab, 17 ref. 


Descriptors: *Water pollution effects, *Lotic envi- 
ronment, *Leeches, *Food habits, Seasonal varia- 
tion, Chironomids, Oligochaetes, Snails, Rivers, 
River Suir, Ireland, Predators. 


A study of the diet of E. octoculata (L) and H. 
stagnalis (L) using a serological technique was 
carried out in a stretch of the River Suir, Ireland 
subject to organic pollution and seasonal sewage 
fungus growth. E. octoculata (L) consumed pri- 
marily Chironomidae and Oligochaeta, while H. 
stagnalis (L) had a less pronounced prey prefer- 
ence, consuming similar proportions of chirono- 
mids, oligochaetes, Asellus and gastropod snails. 
At enriched sites, E. octoculata (L) consumed rela- 
tively more chironomids and fewer oligochaetes, 
while H. stagnalis (L) took more gastropods and 
fewer chironomids. Seasonal differences were 
noted in the diet of both leeches with chironomids 
predominating chiefly from April to August, and 
mollusks, oligochaetes, and Asellus at other times 
of the year. Intraspecific differences (on a weight- 
age basis) were only seen for E. octoculata (L), 
small forms consuming chiefly oligochaetes and 
larger ones concentrating on chironomids. The 
results indicate that the organic pollution led to 


differential utilization 
leeches. (Roseman-PTT) 
W88-06690 
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PRODUCTION AND LITTER PROCESSING BY 
CRAYFISH IN AN APPALACHIAN MOUN- 
TAIN STREAM, 

Georgia Univ., Athens. Dept. of Entomology. 

A. D. Huryn, and J. B. Wallace. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
277-286, October 1987. 3 fig, 3 tab, 32 ref. NSF 
Grants BSR-8516497 and BSR-8514328. 
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tion. 


Mean annual density and biomass of Cambarus 
bartonii crayfish in an Appalachian mountain 
stream was 12 individuals/sq m and 1669 mg (ash- 
free dry weight)/sq m. Annual production of the 
crayfish was 961 mg (ash-free dry weight)/sq m. 
Despite high biomass, low growth rates resulted in 
low production and a low annual production/bio- 
mass ratio of 0.58. While crayfish constituted 61% 
of the total macroinvertebrate biomass, it contrib- 
uted only 13% of annual community secondary 
production. Litter processing was positively relat- 
ed to temperature and crayfish size. C. bartonii was 
estimated to comminute 36 g/sq m/yr of leaf litter 
(>1 sq mm) to 24 g/sq m/yr fine particulate 
material (<1 sq mm). The annual pattern of litter 
comminution by crayfish was regulated by temper- 
ature. As a result, > 50% of shredding activity by 
crayfish occurred from June to September which 
was also the period of lowest litter standing crops 
and activity of other shredding macroinverte- 
brates. It is speculated that during summer crayfish 
play an important role in temperate woodland 
streams by converting slowly processed leaf litter 
species to fine particles which are then available to 
collector-gatherers (e.g. Chironomidae, Oligo- 
chaeta). (Author's abstract) 

W88-06691 


POPULATION DYNAMICS AND PRODUC- 
TION OF FIVE CRUSTACEAN ZOO- 
PLANKTERS IN A SUBTROPICAL RESER- 
VOIR DURING YEARS OF CONSTANT TUR- 
BIDITY, 

Rhodes Univ., Grahamstown (South Africa). Inst. 
of Freshwater Studies. 

R. C. Hart. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
287-318, October 1987. 13 fig, 7 tab, 62 ref. 
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namics, Metadiaptomus meridianus, Louvenula ex- 
cellens, Moina brachiata, Water transparency. 


The temporal dynamics and demography of Meta- 
diaptomus meridianus (Van Douwe), Louvenula 
excellens Kiefer, Daphnia gibba Methuen, D. bar- 
bata Weltner, and Moina brachiata Jurine were 
studied for two years in a small bay of Lake le 
Roux (Orange River, South Africa). Total zoo- 
plankton biomass and population density were 1.4- 
3 times higher during the less turbid conditions of 
1982/3 (Secchi depth transparency around 35 cm) 
than they were at around 25 cm Secchi depth 
during 1981/2, when D. barbata was absent. On 
average, instantaneous birth rates, rates of popula- 
tion change and death rates varied only slightly 
between years. Birth and death rates were consid- 
erably higher above 15 degrees than below 15 
degrees. These rates correlated with one another 
and with zooplankton abundance both inter- and 
intra-specifically suggesting that competitive inter- 
actions were important in population regulation. 
Mortality rates varied more strongly and consist- 
ently in a density-dependent relation than did birth 
rates. In addition to depressed fecundity, the in- 
ferred survival of young was poor and population 
growth low, possibly because food shortage caused 
high post-natal mortality. Estimates of annual pro- 
duction (P) derived from finite birth rate values 
varied consistently with annual differences in bio- 
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mass (B), and amounted to between 6 and 10 g/sq 
m/year dry weight. Annual P/B ratio values 
varied from around 20 for the daphnids to 55 for 
the copepods and 75 for Moina. Apart from Moina, 
whose annual P/B value virtually doubled from 45 
to 75 following reductions in turbidity, annual dif- 
ferences in P/B ratio were slight. (Author's ab- 
stract) 

W88-06692 


BEHAVIOR AND FORM OF PSEPHENUS 
HERRICKI (DEKAY) 
(COLEOPTERA:PSEPHENIDAE) IN . RELA- 
TION TO WATER FLOW, 

Purdue Univ., Lafayette, IN. Dept. of Entomolo- 
gy. 

For primary bibliographic entry see Field 2E. 
W88-06693 


LEAF-PACK DYNAMICS IN A SOUTHERN AF- 
RICAN MOUNTAIN STREAM, 

Cape Town Univ. (South Africa). Dept. of Zoolo- 
gy. 

J. M. King, M. P. Henshall-Howard, J. A. Day, 
and B. R. Davies. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
325-340, October 1987. 9 fig, 5 tab, 25 ref. 


Descriptors: *Langrivier, *South Africa, *Leaves, 
*Leaf-pack dynamics, *Detritus, *Stream dis- 
charge, *Invertebrate fauna, Artificial leaf-packs, 
Benthic fauna, Ecosystems, Plecoptera, Chirono- 
mids, Simuliids, Larvae. 


The occurrence, composition and invertebrate 
fauna of naturally occurring leaf-packs were stud- 
ied over 24 months in Langrivier, a second order 
mountain stream in the southwestern Cape, South 
Africa. Langrivier is shallow and fast-flowing and 
stores very low levels of allocthonous detritus, 
although natural leaf-packs form an obvious part of 
the energy base in the stream throughout the year. 
The occurrence and size of the packs were influ- 
enced by stream discharge and by the timing and 
character of leaf fall from riparian trees. Packs 
were smallest (minimum dry mass 17 g, minimum 
vol. 0.000017 cu m) in winter when discharge was 
high, and largest (maximum dry mass 191 g, maxi- 
mum vol. 0.00423 cu m), in spring when discharge 
decreased and leaf fall from riparian trees began. 
Through the year the packs covered a mean 0.41% 
of the stream bed and had a mean abundance of 
0.46 packs/sq m of stream bed. They lasted, on 
average, <1.7 months and yet accounted for 29% 
of the stored detritus in the system. Wood was the 
dominant component of packs, and leaves at all 
decomposition stages were present throughout the 
year. The ratio of numbers of invertebrates to 
numbers of individuals in the benthos was very 
low, presumably because of the rarity and small 
size of the packs. The density of invertebrates per 
unit area covered by leaf packs was consistently 
much higher than the density in an equivalent area 
of the benthos, except during peak ieaf fall (Oct. to 
Dec.). Artificial leaf packs were studied to deter- 
mine the extent to which they simulated natural 
packs. Both natural and artificial packs contained a 
high proportion of Plecoptera (46% and 29%, 
respectively). The natural packs contained high 
numbers of simuliid larvae (33% of total), whereas 
artificial packs had a high percentage of chirono- 
mid larvae (62%). Low numbers of several other 
taxa also appeared in both pack types. Artifical 
packs contained more than twice as many inverte- 
brates per unit pack mass as did natural packs. 
Artificial packs, while of use in carefully planned 
experiments, do not closely simulate natural packs. 
(Author's abstract) 

W88-06694 


CHANGES IN MACROPHYTE COMMUNITY 
STRUCTURE FOLLOWING DROUGHT IN 
THE OKEFENOKEE SWAMP, GEORGIA, USA, 
Georgia Univ., Athens. Inst. of Ecology. 

H. S. Greening, and J. Gerritsen. 

Aquatic Botany AQBODS, Vol. 28, No. 2, p 113- 
128, July 1987. 5 fig, 2 tab, 35 ref. NSF Grant BSR 
8114823. 
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Descriptors: *Vegetation, *Okefenokee Swamp, 
*Biomass. *Plant populations, *Macrophytes, 
*Water level flucuations, *Drought, *Swamps, 
Drawdown, Ecosystems, Wetlands, Inundation. 


Following a severe drought, changes in macro- 
phyte species composition and biomass dynamics 
were monitored in four marsh plant communities 
within the Okefenokee Swamp, located in south- 
eastern Georgia and northeastern Florida, USA. 
Marshes with three distinct patterns of water level 
fluctuation were examined from April 1982 to Jan- 
uary 1985. Two constantly inundated sites (water 
depth 34-114 cm) were dominated by a floating- 
leaved macrophyte, Nuphar luteum ssp. macro- 
phyllum (Ait) Ait.f and by water column species 
(e.g. Utricularia ssp., Myriophyllum heterophyllum 
Michx., Cambomba pulcherrima (Harper) Fass. 
and filamentous algae). Live above-ground biomass 
values at these sites were lower than those at the 
other two sites, with mean values of 64 and 87 g 
dry weight/sq m. The third site, which experi- 
enced frequent and predictable (seasonal) draw- 
down, was strongly dominated by the sedge Carex 
walteriana Bailey and a ground cover of Sphag- 
num sp (70 and 25% of the total live biomass, 
respectively). Live biomass values at this site 
showed a gradual increase during the course of the 
33 month study. A fourth site experienced infre- 
quent and unpredictable drawdown (occurring 
only during drought years) and contained two 
distinct suites of plant species: ‘resident’ species 
that predominated under inundated conditions (e.g. 
Nymphaea odorata Ait., Eriocaulon compressum 
Lam., Orontium aquaticum L., Utricularia ssp.) 
and a ‘fugitive’ species (Rhyncospora inundata 
(Oakes) Fern.) that became dominant for a brief 
period during and immediately following draw- 
down. Live biomass values at a fourth site were 
approximately 200% higher in the year immediate- 
ly following the drought (peak biomass of 364 g 
dry weight/sq m) than in subsequent years (150- 
180 g dry weight/sq m). These-data suggest that in 
these marshes, unpredictable and infrequent natural 
drawdowns may result in higher macrophyte di- 
versity and greater variability in biomass dynamics 
than either frequent (annual) drawdown or contin- 
ual inundation. (Author's abstract) 

W88-06697 


LACUNAL GAS DISCHARGE AS A MEASURE 
OF PRODUCTIVITY IN THE SEAGRASSES 
ZOSTERA CAPRICORNI, CYMODOCEA SER- 
RULATA, AND SYRINGODIUM ISOETIFO- 
LIUM, 

Commonwealth Scientific and Industrial Research 
Organization, Cleveland (Australia). Marine Labs. 
D. G. Roberts, and D. J. W. Moriarity. 

Aquatic Botany AQBODS, Vol. 28, No. 2, p 143- 
160, July 1987. 7 fig, 2 tab, 43 ref. 


Descriptors: *Photosynthesis, *Aquatic plants, 
*Productivity, *Plant physiology, *Sea grasses, 
Light intensity, Nitrogen, Oxygen. 


A new method for estimating the rate of photosyn- 
thetic fixation of carbon in seagrasses is based on 
the close relationship between photosynthetic rate 
and the volume of gas discharged through the 
lacunae. During photosynthesis, the gas discharged 
from the lacunae was composed primarily of 
oxygen (32.5%) and nitrogen (67.5%). The rate of 
discharge was proportional to the rate of photo- 
synthesis and hence was a function of light intensi- 
ty. There was a linear relationship between gases 
discharged from lacunae and oxygen released into 
the water column. Calibration curves were derived 
relating volume of gasses (oxygen and nitrogen) 
released from the lacunae to total oxygen pro- 
duced during photosynthesis in three seagrass spe- 
cies (Zostera capricorni Aschers., Cymodocea ser- 
rulata (R. Br.) Aschers & Magnus, and Syringo- 
dium isoetifolium (Aschers) Dandy). Molar ratios 
of C14 fixed to oxygen produced were close to 
unity (1.008 +/- 0.016;n=8) indicating that meas- 
urements of lacunal gas released may be used to 
measure productivity. (Author's abstract) 
W88-06698 


CHRONOSEQUENCE OF AQUATIC MACRO- 
PHYTE COMMUNITIES IN DUNE PONDS, 


Indiana Dunes National Lakeshore, Porter, IN. 
D. A. Wilcox, and H. A. Simonin. 

Aquatic Botany AQBODS, Vol. 28, No. 3-4, p 
227-242, August 1987. 3 fig, 4 tab, 69 ref. 


Descriptors: *Anthropogenic disturbance, *Lake 
Michigan, *Ponds, *Macrophytes, *Aquatic plants, 
Chara, Nymphaea tuberosa, Najas flexilis, Myrio- 
phyllum, Typha angustifolia, Hydrarch succession, 
Temporal distribution. 


Differences in macrophyte composition in a chron- 
osequence of spatially separated dune ponds near 
the south shore of Lake Michigan (USA) were 
examined and related to environmental variables. 
Five ponds from each of five pond rows were 
sampled. In each pond, the cover of each plant 
species and water and sediment depth were sam- 
pled using a stratified random design. Radiocarbon 
dates were obtained from selected ponds. Ordina- 
tion of the vegetation by detrended correspond- 
ence analysis revealed similarities in the plant com- 
munities of ponds in the same row and community 
differences between ponds in different rows, 
Younger ponds (<300 yr) were dominated by 
Chara ssp. and Najas flexilis, middle-age ponds 
(2100 yr) by Myriophyllum ssp., and Nymphaea 
tuberosa, and older ponds (3000 yr) by Typha 
angustifolia. Distribution of macrophyte communi- 
ties was most closely correlated with water depth, 
which generally decreased with increasing age of 
the pond row. Some sediment chemistry differ- 
ences were found between pond rows, but there 
were no significant differences in water chemistry. 
Although a linear succession pattern is suggested, 
it is proposed anthropogenic disturbance played a 
major role in determining the vegetation differ- 
ences observed. A chronosequence of spatially sep- 
arated ponds may provide valuable information on 
hydrarch succession, but it may be misleading and 
actually represent succession affected by disturb- 
ance history. (Author’s abstract) 


GROWTH AND REPRODUCTION OF BANGIA 
ATROPURPUREA (ROTH) C. AG. (RHODO- 
PHYTA) FROM THE LAURENTIAN GREAT 
LAKES, 

Wisconsin Univ., Madison. Dept. of Botany. 

J. M. Graham, and L. E. Graham. 

Aquatic Botany AQBODS, Vol. 28, No. 3-4, p 
317-331, August 1987. 5 fig, 4 tab, 38 ref. 


Descriptors: *Rhodophyta, *Great Lakes, *Algae, 
*Limnology, *Photosynthesis, *Biomass, *Temper- 
ature effects, *Irradiance, Seasonal variation, Spa- 
tial distribution, Photoperiodism. 


Bangia atropurpurea (Roth) C. Ag. is an un- 
branched filamentous red alga which has recently 
entered the Laurentian Great Lakes. It is found in 
a band 5-10 cm wide above the waterline in rocky 
littoral areas. Field observations of its seasonal and 
spatial distribution indicate a bimodal pattern of 
maximum biomass in spring and autumn with re- 
duced biomass persisting in summer. These obser- 
vations suggest that it should have a high irradi- 
ance optimum and tolerate warm temperatures. 
Measurements of net photosynthesis and respira- 
tion were made at 48 combinations of irradiance 
and temperature. Optimum conditions were 20 de- 
grees and 750 microE/sq m/second at which net 
photosynthesis was 11.55 mg O2/g/hr. Optimum 
irradiance remained at or above 750 micro E/sq 
m/sec at all temperatures examined. Respiration 
rates increased with both temperature and prior 
irradiance. A study of the effects of 125 combina- 
tions of temperature, irradiance, and photoperiod 
revealed that monospore production is favored by 
high temperatures and increasing daylength. The 
combined effect of rising temperatures and increas- 
ing daylengths causes progressively more filaments 
to produce monospores and contributes to the 
summer decline in biomass. (Author's abstract) 
W88-06703 


DIEL PATTERNS OF NITROGENASE ACTIVI- 
TY ASSOCIATED WITH MACROPHYTES IN A 
EUTROPHIC LAKE, 

Kent State Univ., OH. Dept. of Biological Sci- 
ences. 


J. L. Corkran, and C. E. Wickstrom. 
Aquatic Botany AQBODS, Vol. 28, No. 3-4, p 
341-352, August 1987. 3 fig, 2 tab, 30 ref. 


Descriptors: *Limnology, *Aquatic plants, *East 
Twin Lake, *Ohio, *Eutrophication, *Metabolism, 
*Enzymes, *Macrophytes, *Epiphytes, *Nitrogen- 
ase, Heteranthera dubia, Najas guadalupensis, 
Lemna minor, Photoperiod, Acetylene reduction, 
Ethylene evolution, Kiurnal distribution. 


Nitrogenase activity (acetylene reduction) occur- 
ring in the phyllosphere of macrophyte-epiphyte 
complexes was investigated in situ, from June to 
September 1985, in East Twin Lake, Ohio. The 
epiphytic flora of every macrophyte species exam- 
ine contained active diazotrophs capable of reduc- 
ing acetylene at rates of up to 41 682 nM/g/hr 
during midday incubations. The general diel nitro- 
genase activity pattern shared by Heteranthera 
dubia (Jacq.) MacM., Najas guadalupensis 
(Spreng.) Morong and Lemna minor L. was uni- 
modal and reproducible throughout the summer: 
ethylene evolution was low in the morning, peaked 
around midday (11:00-14:00 hours), then declined 
to a nocturnal minimum. Rates of ethylene evolu- 
tion by the Myriophyllum spicatum L. epiphytes 
studied, however, had low nitrogenase activity 
which exhibited an atypical diel pattern. Epiphyte 
nocturnal nitrogenase activity ranged from 5 to 
46% of a day's total activity. Dark (foil-wrapped) 
bottle nitrogenase activity was constant on a diel 
basis and was not dependent on preceeding light 
history. (Author’s abstract) 

W88-06704 


NICHE RESPONSE SURFACES AND PRO- 
DUCTIVITY ESTIMATES OF MACROPHYTES 
IN LAKE NAINITAL, CENTRAL HIMALAYA, 
INDIA, 

Kumaun Univ., Naini Tal (India). Dept. of Botany. 
R. Purohit, and S. P. Singh. 

Aquatic Botany AQBODS, Vol. 29, No. 1, p 49-62, 
September 1987. 2 fig, 4 tab, 13 ref. 


Descriptors: *Biomass, *Limnology, *Aquatic 
plants, *Macrophytes, *Productivity, *Niches, 
*Potamogeton pectinatus, *Lake Nainital, Growth, 
Quantitative analvsis, Ecosystems, Hydrilla verti- 
cillata, India. 


The niche response surfaces of two macrophytes, 
Potamogeton pectinatus L. and Hydrilla verticil- 
lata (L.f.) Royle were characterized and an assess- 
ment was made of various methods used to esti- 
mate the annual net production of the macrophyte 
stand in Lake Nainital (located at 1927 m in Cen- 
tral Himalaya). The niche response surfaces were 
characterized by plotting the biomass values of the 
macrophytes in relation to two variants: site 
(depth) and time (months). Although the niche 
response surfaces of the two macrophytes showed 
a broad overlap they differed from each other in 
detail. Furthermore, individuals of the same spe- 
cies population showed varying responses to vari- 
ations in site and time in terms of growth phenolo- 
gy and amounts of biomass and productivity. In 
view of the inter- and intra-species differences in 
growth responses to the gradients of site and time, 
the method of calculation which followed the bio- 
mass change of each site separately and considered 
all the positive increments by all species gave the 
most accurate net primary productivity estimate of 
the macrophyte stand. (Author's abstract) 
W88-06705 


GENERALIZED SPATIAL NICHE MODEL 
FOR AQUATIC MACROPHYTES, 

Norsk Inst. for Vannforskning, Oslo. 

B. Rorslett. 

Aquatic Botany AQBODS, Vol. 29, No. 1, p 63-81, 
September 1987. 6 fig, 2 tab, 48 ref, append. Nor- 
wegian Institute for Water Research Grant OF- 
81620. 


Descriptors: *Limnology, *Aquatic plants, *Ma- 
crophytes, *Niches, *Statistical models, *Probaba- 
listic process, *Norway, Ecosystems, Lakes, Sur- 
vival, Periphyton, Probability distribution, Spatial 
distribution. 





The spatial niches of submerged macrophytes and 
some relevant statistics for niche extensions and 
boundaries are described. An interpretation of the 
potential niche as a probability measure of survival 
over an n-dimensional gradient space is given. To 
this end, a set of probability measures is intro- 
duced. It is shown that these measures closely 
relate to statistical concepts found in survival and 
failure time analysis. By this approach, potential 
niches are wholly defined as a statistical concept. 
Realized niches then arise as samples from the 
specific statistical model: hence appropriate niche 
location and size measures can be derived. The 
conceptualized model of the survival niche extends 
to a general model which describes the shape of 
realized spatial niches for aquatic macrophytes. 
This general model was derived from actual vege- 
tation data sampled by diving in many Norwegian 
Lakes. Spatial performance on the vertical gradi- 
ent can be described by a oom of doubly expo- 
nential functions. Each of these corresponds to a 
Gumbel EV1 distribution and expresses the proba- 
bility distribution of the species’ up- and downs- 
lope niche boundaries, respectively. Theoretically, 
both potential and realized niches separate into a 
persistent and transient region, each related to 
different time scales. The deep-water patchiness, 
commonly observed for submerged macrophytes, 
might indicate the transient domain of a realized 
niche. Published data indicate that the proposed 
model had widespread applicability, and also rel- 
evance to, for example, periphyton. (Author's ab- 
stract) 

W88-06706 


DOWNSLOPE LIMITS OF AQUATIC MACRO- 
PHYTES: A TEST OF THE TRANSIENT NICHE 
HYPOTHESIS, 

Norsk Inst. for Vannforskning, Oslo. 

B. Rorslett, and M. Agami. 

Aquatic Botany AQBODS, Vol. 29, No. 1, p 83-95, 
September 1987. 2 fig, 1 tab, 28 ref, append. 


Descriptors: *Limnology, *Aquatic plants, *Ma- 
crophytes, *Statistical model, *Niches, *Lakes, 
Ecosystems, Najas marina, Isoetes lacustris, Sur- 
vival, Probability distribution, Norway, Israel, 
Spatial distribution, Probabilistic process. 


The transient niche hypothesis addresses the spa- 
tiotemporal coordinates of the potential (survival) 
niche on a vertical gradient. It is assumed that this 
complex gradient can be broken down into two 
separate components which are denoted here as 
the upslope and downslope components. Under the 
hypothesis, predictions of the niche shape and 
‘headroom’ of transient expansion are possible. 
Specifically, this hypothesis predicts that the deep- 
water decline of a short-lived species should be less 
steep than that of a long-lived species. Any deep- 
water occurrence would feature enhanced patchi- 
ness. The vertical niches of two contrasting sub- 
merged macrophytes were analyzed, the annual or 
facultative perennial species Najas marina L., and 
the perennial evergreen, Isoetes lacustris L. Their 
downslope extension was emphasized. The vertical 
extension for these species is modelled by a double- 
exponential function, identical to a Gumbel EV1 
distribution. Using data from Israel and Norway, it 
is shown that actual experimental and field vertical 
distributions of these contrasting macrophytes lend 
support to the transient niche hypothesis. (Au- 
thor’s abstract) 

W88-06707 


ROLE OF SUBMERGED AQUATIC VEGETA- 
TION IN INFLUENCING THE ABUNDANCE 
OF NEKTON ON CONTIGUOUS TIDAL 
FRESH-WATER MARSHES, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

L. P. Rozas, and W. E. Odum. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 114, No. 2/3, p 289-300, 
January 1988. 3 fig, 2 tab, 37 ref. Office of Sea 
Grant NA86AA-D-SG042. Department of Envi- 
ronmental Sciences, University of Virginia Depart- 
ment Grant. 


Descriptors: *Fish, *Aquatic plants, *Marshes, 
*Shrimp, *Tidal marshes, *Productivity, Aquatic 


habitats, Fish populations, 
Predation, Ecosystems. 


Macroinvertebrates, 


Field experiments were conducted in which sub- 
merged aquatic vegetation was either removed or 
added to tidal freshwater marsh creeks and nekton 
was sampled on adjacent marshes with flume nets. 
These experiments were designed to determine 
whether the presence of submerged aquatic vege- 
tation in tidal creeks influences the abundance of 
fishes and grass shrimp Palaemontes pugio Holth- 
uis on contiguous marshes. In experiments where 
submerged aquatic vegetation was removed from 
tidal creeks, the number of grass shrimp on adja- 
cent marshes decreased, but the average density of 
fishes, mostly mummichogs Fundulus heteroclitus 
(Linneaus) and banded killfish F. diaphanus (Le- 
sueur), was not reduced. The abundance of grass 
shrimp increased on marshes where artificial sub- 
merged aquatic vegetation was added to adjacent 
tidal creeks without natural submerged aquatic 
vegetation, but the abundance of fish did not in- 
crease. The density of marsh plants and marsh 
elevation were investigated as additional factors 
that could influence the abundance of nekton on 
the marsh surface, but no evidence was found that 
these factors were important. We conclude that the 
proximity of submerged aquatic vegetation and the 
depth of adjacent tidal creeks are the most impor- 
tant factors that influence the abundance of nekton 
on tidal freshwater marshes. (Author's abstract) 
W88-06708 


SEASONAL SHIFTS IN THE GRAIN SIZE OF 
SETTLING PARTICLES IN LAKE CON- 
STANCE, 

Konstanz Univ. (Germany, F.R.). Limnological 
Inst. 

H. H. Stabel, and C. Chondrogianni. 

Water Research WATRAG, Vol. 22, No. 2, p 251- 
255, February 1988. 5 fig, 1 tab, 32 ref. Deutsche 
Forschungsgemeinschaft grant SFB 248. 
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Descriptors: *Sedimentation, *Particle size, *Set- 
tling velocity, *Minerals, *Limnology, *Eutroph- 
ication, *Orthophosphates, Calcite, Quartz, Sea- 
sonal variation, Lake Constance, Phytoplankton, 
Euphotic zone. 


Grain size parameters were studied from particles 
settling from the euphoric zone of Lake Constance 
in 1986. Three types of material were recorded 
throughout the year. They were either dominated 
by authigenic calcite or were characterized by 
enhanced proportions of allochthonous minerals. 
The materials differed in mean size, sorting, and 
kurtosis and contained unequal proportions of cal- 
cite and quartz (ratios Cc/Qz). There was a 
marked shift in the mean sizes from lower to 
higher phi values (i.e. from about phi = 6.25 to 
6.9) during August due to variations in the grain 
size of the main constituent, authigenically grown 
calcite. It is suggested that the seasonal changes in 
the diameters of the calcite crystals were con- 
trolled by fluctuations in the contents of lacustrine 
dissolved orthophosphate. (Author's abstract) 
W88-06772 


APPLICATION OF A CONTINUOUS DISTRI- 
BUTION MODEL FOR PROTON BINDING BY 
HUMIC ACIDS EXTRACTED FROM ACIDIC 
LAKE SEDIMENTS, 

Clarkson Coll. of Technology, Potsdam, NY. 
Dept. of Civil and Environmental Engineering. 
J. R. Rhea, and T. C. Young. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 10, No. 3, p 169-173, 1987. 3 fig, 2 
tab, 14 ref. 


Descriptors: *Acidic water, *Acid rain, *Buffer- 
ing, *Humic acids, *Lake sediments, Hydrogen ion 
concentration, Model studies. 


The proton binding characteristics of humic acids 
extracted from the sediments of Cranberry Pond, 
an acidic water body located in the Adirondak 
Mountain region of New York, were explored by 
the application of a multiligand distribution model. 
The model characterizes a class of proton binding 
sites by mean log K values and the standard devi- 
ations of log K values about the mean. Mean log K 
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values and their relative abundances were deter- 
mined directly from experimental titration data. 
The model accurately predicts the binding of pro- 
tons by the humic acids for pH values in the range 
3.5 to 10.0. (Author's abstract) 

W88-06779 


SUSPENDED SEDIMENT TRANSPORT, SEDI- 
MENTATION, AND RESUSPENSION IN LAKE 
HOUSTON, TEXAS: IMPLICATIONS FOR 
WATER QUALITY, 

Rice Univ., Houston, TX. Dept. of Geology and 
Geophysics. 

J. M. Matty, J. B. Anderson, and R. B. Dunbar. 
Environmental Geology and Water Sciences 
ang Vol. 10, No. 3, p 175-186, 1987. 10 fig, 
35 ref. 


Descriptors: *Lake sediments, *Sedimentation 
rates, *Sediment transport, *Water quality, Coli- 
forms, Density, Particle size, Organic carbon, 
Trace elements, Reservoirs, Lake Houston, Texas. 


Lake Houston is a man-made reservoir located 
northeast of Houston, Texas. A study was con- 
ducted to document suspended sediment transport, 
sedimentation, and resuspension in the lake with a 
view towards estimating the influence of sedimen- 
tation on water quality. Sediment traps were 
placed in strategic locations in the lake to collect 
suspended sediments. Samples were analyzed for 
bulk density, grain size, organic carbon, and a 
number of trace elements. These data were ana- 
lyzed along with meteorological data to examine 
those factors which regulate suspended sediment 
input and dispersal, and the role of suspended 
sediments in controlling water quality within the 
lake. Sediment input to the lake depends primarily 
on the intensity of rainfall in the watershed. Sedi- 
ment movement within the lake is strongly influ- 
enced by wave activity, which resuspends sedi- 
ments from shallow areas, and by wind-driven 
circulation. The increased residence time of sus- 
pended sediments due to resuspension allows great- 
er decomposition of organic matter and the release 
of several trace elements from sediments to the 
water column. Virtually all samples from sediment 
traps suspended between | and 5 m above the lake 
bottom contain medium to coarse silt, and even 
some very fine sand-sized material. This implies 
that circulation in Lake Houston is periodically 
intense enough to transport this size material is 
suspension. During winter, northerly winds with 
sustained velocities >5 m/sec provide the most 
suitable condition for rapid (<1 d) transport of 
suspended sediment down the length of the lake. 
Fluctuations in current velocities and the subse- 
quent suspension/deposition of particles may ex- 
plain variations in the abundance of coliform bac- 
teria. (Author’s abstract) 

W88-06780 


SENSITIVITY OF THE GROUNDWATER 
MOUND MODEL FOR PREDICTING MIRE 
TOPOGRAPHY, 

Leeds Univ. (England). School of Geography. 

For primary bibliographic entry see Field 2F. 
W88-06805 
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MODEL FOR WATER UPTAKE AND DEVEL- 
OPMENT OF ROOT SYSTEMS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

A. L. Protopapas, and R. L. Bras. 

Soil Science SOSCAK, Vol. 144, No. 5, p 352-366, 
November 1987. 8 fig, 1 tab, 30 ref. NSF Grant 
No. CEE-8211469. 


Descriptors: *Plant water potential, *Roots, 
*Plants, *Transpiration, *Irrigation, *Model stud- 
ies, Biomass, Salinity, Soil water, Prediction, 
Mathematical studies, Solutes, Osmosis, Crop 
growth, Irrigation. 


Roots link all processes above and below the 
ground surface during plant growth. They are 
necessary to cover transpiration demands and 
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define a sink term crucial to the determination of 
soil salinity and moisture distribution over depth. 
A model to dynamically distribute root biomass 
over depth, so that water uptake rate is maximized 
is presented. Biological factors affecting the mor- 
phology of the root system are also considered. 
The solute concentration profile is used for pre- 
dicting osmotic effects on the behavior of the 
roots. The root growth works within the frame- 
work of a dynamic crop growth model that parti- 
tions biomass in root and shoot in a synergistic 
environment of depth-varying soil salts and mois- 
ture. A case study shows that soil salinity and 
irrigation practice can create a variety of observed 
root systems. (Author's abstract) 

W88-05928 


INFLUENCE OF TEMPERATURE, WATER 
AND NUTRIENT CONDITIONS DURING 
GROWTH ON THE RESPONSE OF BRASSICA 
OLERACEA L. TO A SINGLE, SHORT TREAT- 
MENT WITH SIMULATED ACID RAIN, 
Toronto Univ. (Ontario). Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W88-05931 


EFFECTS OF A SIMULATED ACID RAIN EPI- 
SODE ON PHOTOSYNTHESIS AND RECOV- 
ERY IN THE CARIBOU-FORAGE LICHENS, 
CLADINA STELLARIS (OPIZ.) BRODO AND 
CLADINA RANGIFERINA (L.) WIGG., 

Toronto Univ. (Ontario). Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W88-05932 


EFFECTS OF SIMULATED ACID RAIN ON 
PRODUCTION, MORPHOLOGY AND COM- 
POSITION OF EPICUTICULAR WAX AND ON 
CUTICULAR MEMBRANE DEVELOPMENT, 
Bristol Univ. (England). Dept. of Agricultural Sci- 
ences. 

For primary bibliographic entry see Field 5C. 
W88-05933 


EFFECT OF SIMULATED ACID RAIN ON 
PERFORMANCE OF THE APHID EUCERA- 
PHIS BETULAE (KOCH) ON SILVER BIRCH, 
Turku Univ. (Finland). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W88-05934 


SEASONAL CHANGES OF IONIC CONCEN- 
TRATIONS IN THE VACUOLAR SAP OF 
CHARA VULGARIS L. GROWING IN A 
BRACKISH WATER LAKE, 
Bremen Univ. (Germany, F.R.). 
Chemie/Biologie. 

For primary bibliographic entry see Field 2H. 
W88-05935 


Fachbereich 


SALINITY AND FLOODING STRESS EFFECTS 
IN MYCORRHIZAL AND NON-MYCORRHI- 
ZAL CITRUS ROOTSTOCK SEEDLINGS, 

Bonn Univ. (Germany, F.R.). Inst. fuer Obstbau 
und Gemuesebau. 

U. Hartmond, N. V. Schaesberg, J. H. Graham, 
and J. P. Syvertsen. 

Plant and Soil PLSOA2, Vol. 104, No. 1, p 37-43, 
1987. 6 tab, 28 ref. 


Descriptors: *Plant physiology, *Water stress, *Sa- 
linity effects, *Mycorrhizal fungus, Flood damage, 
Flooding, Seedlings, Citrus fruits, Salinity, Plant 
tissues, Leaves, Roots, Water potentials, Carbon 
dioxide, Stomata. 


Seedlings of the rootstocks Pineapple sweet orange 
(SwO), Carrizo citrange (CC), and sour orange 
(SO) were grown in low phosphorus (P) sandy soil 
and either inoculated with the vesicular-arbuscular 
mycorrhizal (VAM) fungus, Glomus intraradices, 
or were non-mycorrhizal (NM) and fertilized with 
P. VAM and NM seedlings of similar shoot size 
and adequate P-status were selected for study of 
salinity and flooding stress. One-third of each of 
the VAM and NM plants were given 150 mM 
NaCl for a period of 24 days. One-third of the 


plants were placed into plastic bags and flooded 
for 21 days, while the remaining third were non- 
stressed controls. In general, neither stress treat- 
ment affected mycorrhizal colonization. Salinity 
stress reduced the hydraulic conductivity of roots, 
leaf water potential, stomatal conductance and net 
assimilation of CO2 (ACO2) of mycorrhizal and 
non-mycorrhizal seedlings to a similar extent. 
VAM plants of CC and SO accumulated more Cl 
in leaves than NM plants. Cl was higher in non- 
mycorrhizal roots of SwO and CC than in mycorr- 
hizal roots. Flooding the root zone for 3 weeks did 
not produce visible symptoms in the shoot, but did 
influence plant water relations and reduce ACO2 
of all 3 rootstocks. VAM and NM plants of each 
rootstock were affected similarly by flooding. 
Comparable reduction in nitrogen and P content of 
both mycorrhizal and non-mycorrhizal plants sug- 
gests that flooding stress primarily affects root 
rather than hyphal nutrient uptake. (Author's ab- 
stract) 

W88-05970 


RESULTS OF A GROUND-WATER LEVEL 
AND NITROGEN FERTILIZER FIELD EXPER- 
IMENT WITH APPLE TREES ON A MARINE 
CLAY SOIL, 

Rijksdienst voor de Ijsselmeerpolders, Lelystad 
(Netherlands). 

J. Visser, and H. Jorjani. 

Plant and Soil PLSOA2, Vol. 104, No. 2, p 245- 
251, 1987. 3 fig, 3 tab, 15 ref. 


Descriptors: *Fruit trees, *Trees, *Groundwater 
level, *Land reclamation, Drainage, Fertilizers, 
The Netherlands, Clays, Groundwater, Nitrogen, 
Mineralization, Root distribution, Soil structure, 
Crop yield. 


The results of a 12-year experiment carried out in 
the Netherlands to examine drainage requirements 
of apple trees grown in newly reclaimed soil are 
summarized briefly. Cox’s Orange Pippin and 
Golden Delicious apples, grafted on M9 rootstock, 
were planted in 11 plots each of which had differ- 
ent groundwater conditions and each of which was 
divided into three different nitrogen treatment sub- 
plots. In polders, reclamation from the sea causes 
the marine clay to ripen, thus changing from un- 
aerated mud to aerated cultivable soil. Crack for- 
mation and settlement are part of this process and 
it was found that cracks and settling were most 
prominent in the plots with deepest groundwater 
level. Soil structure and water content also affect- 
ed the O2 content of the soil air causing the root 
density in the top soil under grass strips to increase 
with increasing groundwater depth. However, in 
top soil under mulched strips, root density de- 
creased with increasing groundwater depth. Rela- 
tionships between shoot growth of apple trees, 
apple production, nitrogen mineralization and fruit 
quality, and the combined effect of nitrogen fertil- 
izer and groundwater regimes described. No opti- 
mum groundwater regime was established. The 
optimum nitrogen concentration in mid-shoot 
leaves, however, was 2.3 and 2.4 percent of dry 
matter for Golden Delicious and Cox's Orange 
Pippin, respectively. (Wood-PTT) 

W88-05971 


SEEDLING EMERGENCE OF CHICKPEA 
(CICER ARIETINUM L.), PIGEONPEA (CA- 
JANUS CAJAN L.) AND PEARL MILLET 
(PENNISETUM TYPHOIDES L.) EFFECT OF 
DIFFERENTIAL SOIL CRUSTING, AS _IN- 
DUCED BY RAINDROP SIZE, AND DEPTH OF 
SOWING, 

Indian Agricultural Research Inst., New Delhi. 
Div. of Agricultural Physics. 

B. Sivaprasad, and K. S. Sundara Sarma. 

Plant and Soil PLSOA2, Vol. 104, No. 2, p 263- 
268, 1987. 3 fig, 4 tab, 19 ref. 


Descriptors: *Seedlings, *Seedling emergence, 
*Rain, *Raindrop size, *Soil crusting, Chickpea, 
Pigeonpea, Pearl millet, Crop yield, Planting man- 
agement, Plant growth, Soil properties. 


The effects of differential soil crusting, as achieved 
by varying the raindrop size, and depth of sowing 
on seedling emergence of chickpea (Cicer arie- 


tinum L.), pigeonpea (Cajanus.cajan L.), and pearl 
millet (Pennisetum typhoides L.) were investigat- 
ed. Three drop diameters: 2.75, 1.65, and 0.93 mm 
and four depths of sowing; 2, 4, 6, and 8 cm were 
studied. Mean time of emergence increased with 
increase in raindrop size and depth of sowing. 
Crops differed in their emergence capacity under 
adverse soil conditions from delay in the emer- 
gence of chickpea to complete failure in the case of 
pigeonpea. Pear! millet was not significantly affect- 
ed by drop size but sensitive to depths beyond 4 
cm. Within the chickpea crop, the variety H 208 
was observed to have better emergence qualities 
than Pusa 209. Other parameters like epicotyl di- 
ameter, swelling index, and the area of crust 
broken by the seedling emergence were measured. 
(Author's abstract) 

W88-05972 


ACIDIC DEPOSITION AND TREE GROWTH: 
I, THE USE OF STEM ANALYSIS TO STUDY 
HISTORICAL GROWTH PATTERNS, 

— Univ., Indianapolis, IN. Holcomb Research 
nst. 

For primary bibliographic entry see Field 5C. 
W88-05978 


ACIDIC DEPOSITION AND TREE GROWTH: 
Il. ASSESSING THE ROLE OF CLIMATE IN 
RECENT GROWTH DECLINES, 

Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

D. C. LeBlanc, D. J. Raynal, and E. H. White. 
Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 334-340, October-December 1987. 2 
fig, 4 tab, 29 ref. 


Descriptors: *Plant growth, *Water pollution ef- 
fects, *Acid rain, *Trees, *Stem analysis, Conifers, 
Cation leaching, Cations, Environmental effects, 
Dendroecology, Regression analysis, Correlation 
analysis. 


Detailed stem analysis was used to measure histori- 
cal growth of three coniferous tree species as- 
sumed to represent a wide range of susceptibility 
to potential acidic deposition effects on cation 
leaching. Sample trees were growing on an 
outwash plain in even-aged monoculture planta- 
tions with similar stand histories and soils. Step- 
wise multiple regression was used to assess rela- 
tionships between observed variations in growth 
and climatic variables. The ring-number sequence, 
a relative measure of historical tree growth that 
did not require standardization, was particularly 
useful in analyses of growth-environment relation- 
ships for young trees that exhibit apical growth. 
Species/site groups assumed to be more susceptible 
to acidic deposition effects exhibited significant 
decreases in growth after 1960, but these decreases 
were correlated with climatic variables. Growth- 
climate relationships derived for the pre-1960s 
period did not predict decreases in growth ob- 
served during the mid-1960s and late-1970s, indi- 
cating a lack of time stability in growth-climate 
relationships. This may be due to many factors, 
including maturation, climatic anomalies, and/or 
acidic deposition effects. This correlational study 
could not establish cause-and-effect relationships 
between tree growth and climate or acid deposi- 
tion. Independent confirmation and studies of the 
physiological mechanisms involved are needed to 
substantiate these results. (See also W88-05978) 
(Author’s abstract) 

W88-05979 


UTILIZATION OF FRESHWATER AND 
OCEAN WATER BY COASTAL PLANTS OF 
SOUTHERN FLORIDA, 

Miami Univ., Coral Gables, FL. Dept. of Biology. 
For primary bibliographic entry see Field 2L. 
W88-06060 


CHIHUAHAN DESERT ANNUALS: IMPOR- 
TANCE OF WATER AND NITROGEN, 

New Mexico State Univ., Las Cruces. Dept. of 
Biology. 

J. R. Gutierrez, and W. G. Whitford. 





Ecology ECOLAR, Vol. 68, No. 6, p 2032-2045, 
December 1987. 10 fig. 3 tab, 58 ref. National 
Science Foundation Grant No. DEB 8020083 and 
BSR 821539. 


Descriptors: *Soil-water-plant relationships, 
*Desert plants, *Irrigation effects, *Termites, *Nu- 
trients. *Nitrogen, Fertilizers, Chihuahan Desert, 
Mexico, Soil water, Plant growth, Soil moisture 
retention. 


The effects of water supplementation and nitrogen 
addition on biomass, cover, and density of annual 
plants were examined in termite-free anu termite- 
present areas of the Chihuahan Desert, Mexico. 
Soil moisture was higher in the termite than in the 
termite-free plots. In spring and summer the wa- 
tered plots had higher soil moisture than unwa- 
tered plots, but in winter there was no difference. 
Soil nitrogen was higher in the termite-free plots 
than in the termite plots. Plant biomass was the 
same in termite plots and termite-free plots. Natu- 
ral rainfall was sufficient for maximum spring- 
annual biomass development on all plots except for 
the termite-free unfertilized, unwatered plots. Al- 
though these plots were the driest, they had high 
soil nitrogen levels. Most of the herbaceous species 
responded to irrigation by lengthening growing 
seasons, increasing density, or increasing biomass. 
High nitrogen levels appeared to adversely affect 
the summer annuals. Although termite-free wa- 
tered plots had higher soil moisture than termite 
unwatered plots, summer annuals were more abun- 
dant on the latter. Irrigation had greater effects on 
species abundance in the termite-free area than in 
the termite area. Nitrogen addition had greater 
effect on species abundance in the termite area 
than in the termite-free area. (Cassar-PTT) 
W88-06062 


SHORT-TERM FLUCTUATIONS OF MICRO- 
BIAL AND CHEMICAL VARIABLES DURING 
DIFFERENT SEASONS IN COASTAL BALTIC 
WATERS, 

Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

For primary bibliographic entry see Field 2K. 
W88-06100 


EFFECTS OF PROLONGED FLOODING ON 
SOYBEANS DURING EARLY VEGETATIVE 
GROWTH, 

Arkansas Univ., Fayetteville. Dept. of Agronomy. 
A. Sallam, and H. D. Scott. 

Soil Science SOSCAK, Vol. 144, No. 1, p 61-66, 
July 1987. 4 fig, 2 tab, 27 ref. 


Descriptors: *Flooding, *Irrigation effects, *Crop 
yield, *Soybeans, Food crops, Soil water, Plants, 
Growth, Roots. 


Prolonged flooding is usually harmful to cultivated 
plants and has been found to reduce plant growth 
and development. There is a need to evaluate the 
effects of prolonged flooding on soybean (Glycine 
max (L.) Merrill) development, especially during 
early growth stages. A greenhouse study investi- 
gated the effects of prolonged flooding at V1 and 
V4 growth stages of soybeans grown on Crowley 
silt loam, emphasizing the root parameters. The 
porous membrane root-culture technique was used 
to enable recovery of the intact root system of 
each plant. Forrest soybeans were subjected to a 7- 
d flood at V1 and V4 growth stages. The flood 
height was maintained at 2.5 cm. Root length, area, 
nodulation count, and dry weight and shoot dry 
weight were measured just before the flood and 7 
and 14 d after the flood. Plant heights and number 
of leaves per plant were evaluated every other day. 
Prolonged flooding significantly reduced all soy- 
bean root and shoot growth parameters. Linear 
relationships with positive slopes were found be- 
tween root extension, root area, and root weight. 
Flooding at V1 completely inhibited root nodula- 
tion. The shoot:root ratio, which was greater at V4 
than at V1 for the flooded and the controls, in- 
creased with time after flooding for both growth 
stages. Seven days after the flood was removed, 
the shoot:root ratio was significantly lower in the 
soybeans that had been flooded than in the con- 
trols. (Author's abstract) 


W88-06104 


PHOTOSYNTHETIC CAPACITY, BICARBON- 
ATE AFFINITY AND GROWTH OF ELODEA 
CANDENSIS EXPOSED TO DIFFERENT CON- 
CENTRATIONS OF INORGANIC CARBON, 
Aarhus Univ. (Denmark). Botanical Inst. 

For primary bibliographic entry see Field 2H. 
W88-06109 


EFFECTS OF SALINITY AND NITROGEN ON 

GROWTH AND WATER RELATIONS IN THE 

MANGROVE, AVICENNIA MARINA (FORSK.) 

VIERH., 

Durban-Westville Univ. (South Africa). Dept. of 

Botany. 

For primary bibliographic entry see Field 2L. 
88-06115 


COMPARATIVE STUDIES OF PLANT 
GROWTH AND DISTRIBUTION IN RELA- 
TION TO WATERLOGGING, XIV. IRON, 
MANGANESE, CALCIUM AND PHOSPHORUS 
CONCENTRATIONS, IN LEAVES AND ROOTS 
OF GEUM RIVALE L. AND G. URBANUM L. 
GROWN IN WATERLOGGED SOIL, 

University Coll., Cardiff (Wales). Dept. of Plant 
Science. 

S. Waldren, J. R. Etherington, and M. S. Davies. 
New Phytologist NEPHAV, Vol. 106, No. 4, p 
689-696, August 1987. 3 tab, 26 ref. 


Descriptors: *Metals, *Plant growth, *Waterlog- 
ging, *Geum, *Nutrients, Roots, Plants, Crop 
yield, Tissue analysis, Flooding, Growth, Iron, 
Manganese, Calcuim, Phosphorus. 


Geum rivale L. and G. urbanum L. were grown in 
drained, continuously flooded or transiently flood- 
ed compost for 21 weeks. Leaf and root material 
harvested after this time was analyzed for Fe, Mn, 
Ca and P. Mn and Fe concentrations in roots and 
leaves of both species were increased by flooding. 
Higher Fe concentrations accumulated in the 
roots, while Mn was present in roughly equal 
concentrations in both roots and leaves. Leaf Ca 
concentration of both species was higher than that 
of roots. Although Ca concentrations were signifi- 
cantly higher in G. rivale than in G. urbanum, 
there were no readily interpretable effects of wa- 
terlogging. P concentration was decreased in 
leaves and increased in rcots of flooded G. Ur- 
banum, although there was much less effect of 
flooding on P concentration in G. rivale. Fe may 
be precipitated by phosphate in G. urbanum roots, 
but this may lead to P deficiency in shoots and 
roots, resulting in poor growth of this species in 
waterlogged soil. A different mechanism of Fe 
immobilization is likely to occur in G. rivale, 
which does not result in phosphorus deficiency. 
(Author’s abstract) 

W88-06116 


COMBINED EFFECTS OF OZONE AND 
WATER STRESS ON ALFALFA GROWTH AND 
YIELD, 

California Univ., Riverside. Statewide Air Pollu- 
tion Research Center. 

For primary bibliographic entry see Field 5C. 

WwW 155 


SOIL WATER DEFICIT EFFECT ON YIELD, 
LEAF AREA, AND NET ASSIMILATION RATE 
OF THREE FORAGE GRASSES: CRESTED 
WHEATGRASS, SMOOTH BROMEGRASS, 
AND ALTAI WILDRYE, 

Department of Agriculture, Melfort (Saskatche- 
wan). Research Station. 

S. Bittman, and G. M. Simpson. 

Agronomy Journal AGJOAT, Vol. 79, No. 5, p 
768-764, September-October 1987. 5 fig, 6 tab, 25 
ref. 


Descriptors: *Soil-water-plant relationships, *Soil 
water, *Soil moisture deficiency, *Plant growth, 
*Grasses, *Crested wheatgrass, *Wheatgrasses, 
*Smooth bromegrass, *Bromegrass, *Altai wil- 
drye, Plant physiology, Plant morphology, Yield, 
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Leaves, Assimilation rate, Forages, Great Plains, 
Precipitation, Soil water potential. 


Annual forage yield in the northern Great Plains 
depends on quantity and time-distribution of pre- 
cipitation. Three grasses, smooth bromegrass 
(Bromus inermis--Br), Altai wildrye (Leymus an- 
gustus--A Wr), and crested wheatgrass (Agropyron 
cristatum ssp. pectinatum--CWg), were chosen be- 
cause of their contrasting morphologies. The 
grasses were grown on deep black soil under two 
moisture regimes: DRY plots were covered by 
rain-out shelters starting at the end of May, and 
IRR plots were watered when soil water potential 
averaged -0.07 MPa. CWg expanded leaf area 
more rapidly in spring than Br and AWr, and 
responded to increasing soil water deficits by 
sharply reducing its leaf area through senescence 
of older leaves. AWr developed its leaf area slowly 
and responded to soil water deficit by reducing 
rate of leaf expansion. Br developed its leaf area 
rapidly although somewhat later than CWg. The 
effect of soil water deficit on leaf expansion was 
less in Br than AWr, and its effect on reduction of 
leaf area through leaf senescence was less in Br 
than CWg. AWr recovered most rapidly after clip- 
ping. No interaction was found between moisture 
regime and species for either leaf area or yield on 
any of the sampling dates, probably because soil 
water deficits developed gradually under the con- 
ditions of the experiment. Soil water deficit affect- 
ed leaf area proportionately more than net assimila- 
tion rate in AWr and CWg but not in Br. The 
findings suggest that the relative effect of drought 
on these two yield components depends on species 
and environment. (Author's abstract) 

W88-06340 


TRANSFORMATIONS OF RAINFALL BY 
PLANT CANOPY, 

Saskatchewan Univ., Saskatoon. Dept. of Agricul- 
tural Engineering. 

C. L. Armstrong, and J. K. Mitchell. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 688-696, 
May-June 1987. 12 fig, 3 tab, 27 ref. 


Descriptors: *Rainfall, *Throughfall, *Soil erosion, 
*Canopy,. Rainfall distribution, Drop size, Corn, 
Soybeans, Spruce trees, Sycamore trees, Statistical 
studies, Splash detachment, Rainfall intensity, Ki- 
netic energy. 


It is shown by measurement and analysis that plant 
canopy transforms rainfall characteristics of drop 
size, spatial distribution of volume and spatial dis- 
tribution of drop size. Transformed rainfall drop 
size distributions are presented for four species: 
corn (Zea mays), soybeans (Glycine max), Norway 
spruce (Picea abies), and American sycamore (Pla- 
tanus occidentalis). Transformed rainfall distribu- 
tions were bimodal except under corn canopy. The 
first peak in volume corresponds roughly to the 
input drop sizes but shifted and skewed toward 
larger drop sizes; the second peak was in the 4 to 7 
mm diameter size range. More direct throughfall 
under the more open corn canopy may account for 
less distinct modes in drop size distribution. Spa- 
tially redistributed rainfall characteristics under 
corn and soybean are also shown. For single 
storms, soybean canopy concentrated water at well 
defined drip points; the corn canopy studied was 
more open, thus net concentration was less than 
with soybean canopy. Distribution of drop size 
with degree of spatial concentration of volume was 
determined for soybeans. This information, com- 
bined with spatial concentration information and 
estimates of drop velocity, enabled estimates of 
potential splash detachment based on rainfall inten- 
sity, momentum and kinetic energy. (Shidler-PTT) 
W88-06348 


WATER AND SALT TRANSPORT IN DAILY 
IRRIGATED ROOT ZONE, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

C. Dirksen. 

Netherlands Journal of Agricultural Science 
NETMAW, Vol. 35, No. 3, p 395-406, 1987. 12 fig, 
2 tab, 13 ref. 
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Descriptors: *Irrigation practices, *Soil water, 
*Evapotranspiration, *Plants, *Root zone, *Lu- 
cerne, *Salinity, Salts, Roots. Model studies. 


To study water uptake under a variety of non- 
uniform conditions in the root zone, lucerne was 
grown in laboratory soil columns with automated 
gamma ray attenuation, tensiometer and salinity 
sensor equipment to measure soil water contents, 
pressure potentials and osmotic potentials, respec- 
tively. The columns were irrigated with water of 
different salinity at various frequencies and leach- 
ing fractions. Results obtained in a column irrigat- 
ed daily with water of conductivity 0.33 S/m (h 
sub O = 13.2 m) at a target leaching fraction of 
0.08 are presented. This includes the drying and 
wetting patterns under daily irrigations in deficit 
and excess of evapotranspiration, respectively. 
After 230 days the salination of the column had 
still not reached a steady state. Salinity increased 
rapidly with depth and root water uptake was 
shallow for the deep-rooting lucerne. Water and 
salt transport under daily irrigation cannot be de- 
scribed without taking hysteresis of soil water re- 
tention into account. The data are suitable for 
testing various water uptake models, once numeri- 
cal water and salt transport models of the required 
complexity are operational. (Author's abstract) 
W88-06443 


EFFECT OF ROOT AND WATER DISTRIBU- 
TION IN LYSIMETERS AND IN THE FIELD 
ON THE ONSET OF CROP WATER STRESS, 
Soil and Irrigation Research Inst., Pretoria (South 
Africa). 

P. R. Berliner, and D. M. Oosterhuis. 

Irrigation Science IRSCD2, Vol. 8, No. 4, p 245- 
255, 1987. 7 fig, 23 ref. 


Descriptors: *Soil water, *Irrigation, *Lysimeters, 
*Water stress, *Plant water potential, Wheat, Crop 
yield, Field tests, Roots, Plants, Growth, Evapo- 
transpiration, Leaves, Canopy, Drought. 


To test the representativeness of lysimeter derived 
criteria for the onset of crop water stress, spring 
wheat (Triticum aestivum L.) was grown in two 
field plots with 1.0 m deep lysimeters in the center 
of each plot. One plot was well-watered while the 
second was subjected to a drying period with no 
irrigation. Crop water stress was assessed by moni- 
toring leaf water potential (psi sub 1), stomatal 
diffusive resistance (r sub s), canopy temperature 
(CT), evapotranspiration (ET), and soil water con- 
tent in both plots and lysimeters. The rate of 
change of all these measured parameters, when 
compared to the well-watered field control-plot 
revealed that the field-grown plants. showed signs 
of water stress long before the lysimeter-grown 
plants. Water stress developed gradually for the 
field crop, but the transition from the well-watered 
to the stressed condition happened abruptly for the 
lysimeter-grown plants. Once this transition oc- 
curred, the lysimeter-grown plants were more 
drought stressed than the field-grown plant. Water 
profiles measured inside the lysimeter were differ- 
ent from those measured in the adjacent plots. An 
increase in root length density with depths below 
0.6 m was observed in the lysimeters as opposed to 
a quasimonotonic decrease with depth in the field. 
The response of the lysimeter-grown plants was a 
result of the anomalous water content and root 
distribution. Threshold values of ET, psi sub 1, r 
sub s, and CT for the onset of water stress obtained 
when deep-rooted crops grown in a shallow lysim- 
eter are subjected to drought periods may not be 
directly applicable to field situations. (Author's 
abstract) 

W88-06448 


RESPONSE OF MAIZE TO THREE SHORT- 
TERM PERIODS OF WATERLOGGING AT 
HIGH AND LOW NITROGEN LEVELS ON UN- 
DISTURBED AND REPACKED SOIL, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith (Australia). Centre for Irri- 
gation Research. 

W. S. Meyer, H. D. Barrs, A. R. Mosier, and N. L. 
Schaefer. 

Irrigation Science IRSCD2, Vol. 8, No. 4, p 257- 
272, 1987. 9 fig, 4 tab, 21 ref. 


Descriptors: *Waterlogging, *Crop yield, *Agri- 
culture, *Corn, *Irrigation, *Plant water relations, 
*Nutrients, Roots, Oxygen, Plants, Growth. 


Crop responses to short-term waterlogging events 
were quantified and the modifying effect of differ- 
ent agronomic practices was assessed. Maize was 
grown in undisturbed (U) and repacked (R) pro- 
files of clay loam soil encased in steel cylinders. 
Two levels of N (high (HN) 300 kg N/ha, and low 
(LN) 150 kg N/ha) were applied as a split dressing. 
Three periods of flooding (F) of 72, 72 and 48 h 
were imposed on half the treatments beginning on 
days 40, 54 and 68 respectively after sowing. The 
other irrigation regime (C) kept the profile well 
watered but avoided surface inundation. The O2 
consumption rate in the root zone following flood- 
ing was found to be concentration dependent with 
an O2 half life of 3.23 days for undisturbed soil and 
0.77 days for repacked soil. Root growth did not 
appear to be affected by the first flooding event 
(F1) but there was a trend (although not statistical- 
ly significant) for decreased growth after the 
second flooding event (F2). Leaf growth, transpi- 
ration (T) and photosynthesis (PS) showed an in- 
crease immediately following flooding. However, 
this increase was not sustained and within three 
days, growth and PS efficiency of flooded plants 
had declined below that of non-flooded plants. 
Grain yield ranged from 0.73 kg/sq m for the 
UFLN treatment to 1.51 kg/sq m for the RCHN 
treatment. All three treatments resulted in signifi- 
cant yield increases with HN causing an average 
36% increase over LN, controlled irrigation a 32% 
increase over flooding and repacked soil a 20% 
increase over undisturbed soil. The positive inter- 
action of the three treatments on yield was about 
19%. Some consistency of ranking of treatment 
yields with observed soil O2 levels was achieved 
by accumulating the time (days) that O2 was 
below an empirically determined threshold level of 
2 g per soil core (4.65 g O2/sq m). (Author's 
abstract) 

W88-06449 


LACUNAL GAS DISCHARGE AS A MEASURE 
OF PRODUCTIVITY IN THE SEAGRASSES 
ZOSTERA CAPRICORNI, CYMODOCEA SER- 
RULATA, AND SYRINGODIUM ISOETIFO- 
LIUM, 

Commonwealth Scientific and Industrial Research 
Organization, Cleveland (Australia). Marine Labs. 
For primary bibliographic entry see Field 2H. 
W88-06698 


ESTIMATION OF SOIL-WATER EXTRACTION 
PATTERNS BY ROOTS, 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Hydrologie a Hydrauliky. 

V. Novak. 

Agricultural Water Management AWMADF, Vol. 
12, No. 4, p 271-278, July 1987. 5 fig, 1 tab, 26 ref. 


Descriptors: *Soil water, *Soil-water-plant rela- 
tionships, *Transpiration, *Root zone, *Plant 
water potential, Mathematical equations, Maize, 
Canopy. 


A simple method for estimation of soil-water ex- 
traction distribution by roots, S(z), is described. 
S(z) is determined mainly by the distribution of the 
surface area of the roots. From field measurements 
it followed that typical distribution of the surface 
area of roots, as well as their mass, in a sufficiently 
moist soil has an exponential form. If plant canopy 
transpiration is potential, S(z) can be obtained from 
the root mass distribution. In case soil water poten- 
tial is less than ‘critical’ and , therefore, the transpi- 
ration is lower than the potential transpiration, S(z) 
will be proportional to the soil water potential. 
Water extraction patterns of maize roots, calculat- 
ed from field data, were compared with calculated 
S(z) values. There was good agreement between 
S(z) determined from filed measurements and that 
calculated by the suggested method. In the case 
where the transpiration was potential, S(z) was 
exponential and was similar to the root mass distri- 
bution. (Author’s abstract) 

W88-06730 


CLIMATE-NORMALIZED COTTON _— LEAF 
WATER POTENTIALS FOR’ IRRIGATION 
SCHEDULING, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 3F. 
W88-06732 


WATER USE AND YIELD RESPONSE OF 


WHEAT TO IRRIGATION AND NITROGEN 
ON AN ALLUVIAL SOIL IN NORTH INDIA, 
Central Soil and Water Conservation Research and 
Training Inst., Dehra Dun (India). 

For primary bibliographic entry see Field 3F. 
W88-06734 


SEASONAL FLUXES OF SOME _ IONS 
THROUGH THE OVERSTORY, UNDER- 
BRUSH, AND ORGANIC SOIL HORIZONS OF 
AN ASPEN-BIRCH FOREST, 

Toronto Univ. (Ontario). Dept. of Geography. 

For primary bibliographic entry see Field 5B. 
W88-06797 


2J. Erosion and Sedimentation 


WHOLE-CORE SQUEEZER FOR INTERFA- 
CIAL PORE-WATER SAMPLING, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

For primary bibliographic entry see Field 7B. 
W88-05955 


POSITIVELY CHARGED SUSPENDED PARTI- 
CLES: STUDIES IN AN IRON-RICH RIVER 
AND ITS ESTUARY, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2H. 
W88-05958 


FACTORS INFLUENCING COASTAL PROC- 
ESSES AND ENGINEERING DESIGN ALONG 
THE TEXAS COAST, 

Texas A and M Univ., College Station. Dept. of 
Geology. 

C. C. Mathewson. 

Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 24, No. 3, p 333-344, August 
1987. 16 fig, 32 ref. 


Descriptors: *Coastal waters, *Texas, *Sediment 
transport, *Engineering design, *Coastal engineer- 
ing, Bays, Lagoons, Rainfall, Sediments, Erosion, 
Weather. 


The Texas coast, a 1,100-mi long system of bays 
and lagoons, barrier islands, deltas, and coastal 
plains, fronted by a broad continental shelf, is a 
complex low energy environment that is occasion- 
ally punctuated by severe storms and hurricanes. 
Site selection, investigation, and project design 
along this coast require an understanding of the 
geomorphic processes active in the site region. The 
shallow continental shelf is a reflection of Pleisto- 
cene-Holocene processes. The coastal zone reflects 
the influence of climatic conditions and sedimenta- 
ry sources. Sediment transport in the wet climatic 
areas, such as east Texas, is less than ini dry coastal 
areas, such as south Texas, because the heavy 
vegetative cover acts to hold the coastal sediments. 
Surface erosion in wet areas is dominated by rain- 
fall events, while in dry areas it is dominated by 
wind events. Most Texas rivers end in shallow 
bays, thereby limiting the amount of sediment de- 
livered directly to the coast. Significant human 
actions are also important; these include: trapping 
sand, either in dams and river channels or behind 
coastal protection structures; adding sand from 
dredge disposal for renourishment projects; in- 
creasing subsidence due to the withdrawal of sub- 
surface fluids; or altering the geomorphology by 
dredging. The active coastal processes are either 
long-term, gradual processes or short-term, intense 
events. (Author's abstract) 

W88-06072 





EROSION DOWNDRIFT FROM _ TIDAL 
PASSES IN ALABAMA AND THE FLORIDA 
PANHANDLE, 

University of South Alabama, Mobile. Dept. of 
Geology and Geography. 

G. M. Lamb. 

Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 24, No. 3, p 359-362, August 
1987. 4 fig, 2 ref. 


Descriptors: *Tidal effects, *Water currents, *Ero- 
sion, *Tidal currents, *Waves, *Alabama, *Flori- 
da. Gyres, Beaches, Tide lands, Tides. 


Tidal currents, waves and longshore currents com- 
bine their actions at tidal passes to make complex 
patterns of interaction. The inlets along the Gulf 
Coast of Alabama and into the panhandle of Flori- 
da that were investigated are those at thee en- 
trances of bays, or estuaries, formed where rivers 
empty into the Gulf of Mexico. In general, the 
longshore drift will be somewhat disrupted at tidal 
passes, but will continue downcoast. Quite com- 
monly, however, there is enough disruption of the 
longshore current so that local reversals of the 
current direction are seen on the downdrift side of 
passes. Although this local reversal has been attrib- 
uted to a. number of causes, including wave refrac- 
tion complications, another possibility is that eddy 
currents, or gyres are formed due to offshore 
shoaling and downdrift deflection of tidal currents. 
These current reversals downdrift from passes can 
cause several problems, including (1) erosion of the 
beach, (2) the need for costly maintenance, and (3) 
the possibility of poor planning if the process is not 
understood. (Alexander-PTT) 

W88-06073 


RAINFALL AND ACCELERATED LANDSLIDE 
MOVEMENT, AMERICA MINE LANDSLIDE, 
SANTA CLARA COUNTY, CALIFORNIA, 

San Jose State Univ., CA. Dept. of Geology. 

W. O. Ward, and J. W. Williams. 

Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 24, No. 4, p 557-569, Novem- 
ber 1987. 6 fig, 5 ref. 


Descriptors: *Rainfall, *Landslides, *Geologic 
fractures, *Santa Clara County, *California, Hy- 
draulic conductivity, Permeability coefficient, 
Clays, Velocity. 


Between late March and early April 1981, a land- 
slide involving approximately one million cubic 
meters of rock, soil, and mine tailings occurred in a 
remote area of Almaden Quicksilver County Park, 
20 km south of San Jose, California. A contributing 
reason for the relationship between the amount of 
cumulative rainfall, landslide acceleration, and ex- 
isting landslide velocity is the period of time 
during which fractures can exist in the moving 
mass. It is primarily along these fractures that 
water can move to the failure surface through the 
mass of low hydraulic conductivity material. The 
overall hydraulic conductivity of the slide is low 
because of the large amounts of clay derived from 
the geologic formations contributing material to 
the slide mass. During periods of relatively slow 
slide movement (<0.5 m/wk), the fractures carry- 
ing water to depth in the mass can exist for longer 
periods of time and serve as efficient internal 
plumbing for the slide. When the velocity of the 
slide exceeds 0.5 m/wk, the fractures are obliterat- 
ed quickly by the movement and the internal 
plumbing of the slide ceases to operate efficiently 
in terms of carrying water to the failure surface. 
Consequently, there is greater delay in modifying 
the pore pressure at the failure surface. Therefore, 
more water is required to add to the weight of the 
slide to accelerate the mass. The suggestion is that, 
for the slower moving slide, subsequent accelera- 
tion is the result of pore pressure changes at the 
failure surface; when the mass is moving quickly, 
subsequent acceleration is more the result of 
weight added to the landslide in the form of water. 
(Alexandr-PTT) 

W88-06076 


MODERN DOLOMITE DEPOSITION IN CON- 
TINENTAL, SALINE LAKES, WESTERN VIC- 
TORIA, AUSTRALIA, 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


Monash Univ., Clayton (Australia). Dept. of Geog- 
raphy and Cenozonic Research Unit. 

For primary bibliographic entry see Field 2H. 
W88-06138 


MONUMENT CREEK DEBRIS FLOW, 1984: 
IMPLICATIONS FOR FORMATION OF 
RAPIDS ON THE COLORADO RIVER IN 
GRAND CANYON NATIONAL PARK, 
Geological Survey, Tucson, AZ. 

R. H. Webb, P. T. Pringle, S. L. Reneau, and G. 

R. Rink. 

Geology GYGYB, Vol. 16, No. 1, p 50-54, Janu- 
ary 1988. fig 5, tab 1, 23 ref. 


Descriptors: *Debris flows, *Channel morphology, 
*Detritus, *Landslides, *Rockslides, *Colorado 
River, *Rapid flow, Riparian waters, Turbulent 
flow, Alluvial fans, Grand Canyon, Arizona. 


A recent debris flow in Monument Creek illus- 
trates the nature of debris flows in small tributaries 
and their hydrologic effects on the Colorado River 
in Grand Canyon National Park. A debris ava- 
lanche originated in the Permian Esplanade Sand- 
stone of the Supai Group during intense rainfall on 
July 27, 1984, and fell 600 m into Monument 
Creek, forming a 7-m high barrier across the chan- 
nel. The subsequent debris flow traveled 4.5 km to 
the Colorado River and achieved velocities of 3.4 
to 4.0 m/s and a peak discharge of 100 to 120 cu 
m/s. The flow consisted of a main pulse followed 
by subsequent pulses of debris flow or hypercon- 
centrated flow. The main pulse moved boulders as 
large as 2.7 m in diameter, and deposition at the 
mouth of Monument Creek enlarged the fan sur- 
face and significantly constricted the Colorado 
River. Most of the major rapids on the Colorado 
River in Grand Canyon National Park appear to be 
maintained by episodic debris flows. (Author's ab- 
stract) 

W88-06139 


BIOGEOCHEMICAL CONTROL ON METAL 
DISTRIBUTION AND ACCUMULATION IN 
LOUISIANA SEDIMENTS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field 5B. 
W88-06152 


SIMULATION OF STREAM BED ARMOUR- 
ING AND ITS CONSEQUENCES, 

Aberdeen Univ. (Scotland). Dept. of Engineering. 
B. B. Willets, J. K. Maizels, and J. Florence. 
Proceedings of the Institution of Civil Engineers 
PCIEAT, Vol. 82, Part 1, p 799-814, August 1987. 
8 fig, 18 ref, append. 


Descriptors: *Stream discharge, *Streambeds, 
*Flow rates, *Armoring, *Particle size, *Flow 
profiles, *Bed load, *Bed-load discharge, *Sedi- 
ment transport, *Sediment load, Gravel, Flow dis- 
charge. 


Sediment activity is believed to decline with time 
when the flow rate is constant over mobile beds of 
mixed grain size. The armoring to which this is 
attributable has a pronounced influence on bed 
mobility in gravel rivers. A calculation procedure 
is proposed to predict the development of armour- 
ing and its effect on sediment transport. The proce- 
dure was used to hindcast the outcome of laborato- 
ry experiments. The proposed method reproduces 
with reasonable success the changes in bed compo- 
sition and in transport rate with time. It is suggest- 
ed that an armoring procedure is necessary in 
transport calculations for streams whose beds con- 
tain a broad range of grain sizes. The proposed 
procedure is believed to have advantages over 
armoring calculation methods published earlier be- 
cause it accounts for sediment which is carried for 
considerable distances, requires no field calibration 
and is based explicitly on perceptions of the physi- 
cal processes of armouring. The last quality is of 
particular advantage in the development of further 
improvements of the method. (Author's abstract) 
W88-06188 


RIVERBANK 
THEORY, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydrology Lab. 

For primary bibliographic entry see Field 8B. 
W88-06211 


STABILITY ANALYSIS: IL. 


RIVERBANK STABILITY ANALYSIS: II. AP- 
PLICATIONS, 

Queen Mary Coll., London (England). Dept. of 
Geography and Earth Science. 

For primary bibliographic entry see Field 8B. 
W88-06212 


GENERALIZED VISCOPLASTIC MODELING 
OF DEBRIS FLOW, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W88-06226 


GENERAL SOLUTIONS FOR VISCOPLASTIC 
DEBRIS FLOW, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W88-06227 


CROP CANOPY FUNCTIONS FOR SOIL ERO- 
SION PREDICTION, 

Missouri Univ.-Columbia. Dept. of Agronomy. 

Y. R. Ghebreiyessus, and J. M. Gregory. 
American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 676-682, 
May-June 1987. 5 fig, 3 tab, 7 ref. 


Descriptors: *Soil-water-plant relationships, *Soil 
erosion, *Erosion control, *Canopy, Mathematical 
studies, Temperature, Statistical analysis, Corn, 
Soybeans, Wheat, Alfalfa, Missouri, Kinetic 
energy, Rainfall impact. 


Crop canopy functions were developed to estimate 
the effect of canopy on soil erosion. Four functions 
were developed: (a) a function to estimate canopy 
width as a function of crop mass per area, (b) a 
function to estimate canopy height as a function of 
mass per area, (c) a function to estimate the frac- 
tion of canopy cover as a function of mass per 
area, and (d) a function to estimate crop mass per 
area as a function of temperature above freezing 
times time in days. All equations gave relatively 
high R squared values (0.80 to 0.98) and were 
significant at the 99 to 99.5% level (alpha = 0.01 
to 0.001). Equations were developed for corn (Zea 
mays), soybeans (Glycine max), wheat (Triticum 
aestivum) and alfalfa (Medicago sativa) grown in 
central Missouri. The canopy height and fraction 
of cover equations can be used with the mass per 
unit area equation to generate estimates of cover 
and height of cover throughout the growing 
season. This information can be used with previ- 
ously published relationships to estimate the reduc- 
tion in kinetic energy of rainfall achieved by crop 
canopies. (Shilder-PTT) 

W88-06346 


TRANSFORMATIONS OF RAINFALL BY 
PLANT CANOPY, 

Saskatchewan Univ., Saskatoon. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 21. 
W88-06348 


SIMPLIFIED PROCESS MODEL FOR WATER 
SEDIMENT YIELD FROM SINGLE STORMS 
PART I: MODEL FORMULATION, 

Agricultural Research Service, Fort Collins, CO. 
Hydro-Ecosystem Research Unit. 

D. M. Hartley. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 710-717, 
May-June 1987. 6 fig, 6 tab, 17 ref. 


Descriptors: *Soil erosion, *Water yield, *Sedi- 
ment yield, *Storm runoff, *Mathematical models, 
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Runoff forecasting. Hydrology, Hydraulics, Hy- 
drograph analysis, Kinematic wave theory, De- 
pression storage. Infiltration, Vegetation effects, 
Soil stability. Surface runoff, Sediment transport, 
Universal soil loss equation, Soil water. 


A simplified runoff and sediment yield model for 
single storm events was developed. This Simplified 
Process (SP) formulation attempts to minimize 
both data inputs and computational effort while 
maintaining a relatively high degree of similitude 
with both hydrologic and hydraulic processes. The 
method requires no hydraulic routing or sophisti- 
cated numerical techniques, but does synthesize an 
idealized storm hydrograph based on kinematic 
wave theory. In the determination of water and 
sediment yield, the model considers depression 
storage, infiltration, vegetation effects, soil detach- 
ment by raindrops and surface runoff and sediment 
transport processes. Methods for estimating param- 
eter values (surface runoff amount, runoff hydro- 
graph, sediment transport capacity, and sediment 
supply by rainfall) are presented and the SP model 
compared with the Universal Soil Loss Equation, 
which was applied on a single storm basis. Al- 
though both the model and the parameter estima- 
tion techniques need further research, the model 
exhibits physically appropriate sensitivity of both 
water and sediment yield to antecedent soil mois- 
ture conditions. (See also W88-06352) (Shidler- 


PTT) 
W88-06351 


SIMPLIFIED PROCESS MODEL FOR WATER 
AND SEDIMENT YIELD FROM SINGLE 
STORMS PART II: PERFORMANCE, 
Agricultural Research Service, Fort Collins, CO. 
Hydro-Ecosystem Research Unit. 

D. M. Hartley. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 718-723, 
May-June 1987. 3 fig, 5 tab, 4 ref. 


Descriptors: *Soil erosion, *Water yield, *Sedi- 
ment yield, *Storm runoff, *Mathematical models, 
Runoff forecasting, Universal soil loss equation, 
Rainfall, Simulated rainfall, Soil erosion, Soil 
types, Slope degradation, Rainfall infiltration, Infil- 
trometers. 


The performance of a Simplified Process (SP) 
model for water and sediment yield from single 
storms was analyzed and compared to Universal 
Soil Loss Equation (USLE) performance using 
rainfall simulator and natural rainfall plot data. SP 
and USLE provided soil loss estimates with ap- 
proximately equal accuracy on the rainfall simula- 
tor plots. Neither method was able to predict the 
extremely high soil losses which occurred on one 
of the sandy soil treatments. On steep slopes,.the 
SP model performed much better than the USLE. 
The superiority of SP estimates for the steep slope 
plots was probably a result of distinct differences 
in the formulation of the two methods. Optimiza- 
tion of SP infiltration parameters generally im- 
proved both runoff and soil loss estimates. This 
underscores the importance of site-specific infil- 
trometer data in the estimation of infiltration pa- 
rameter values. (See also W88-06351) (Shidler- 


PTT) 
W88-06352 


FLUVIAL SEDIMENTATION IN THE INDIAN 
ARID ZONE, 

Central Arid Zone Research Inst., Jodhpur (India). 
K. D. Sharma, and D. C. Joshi. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 724-728, 
May-June 1987. 4 fig, 3 tab, 23 ref. 


Descriptors: *Sedimentation, *Sediment transport, 
*Soil erosion, *Fluvial sediments, *Arid-zone hy- 
drology, *India, Ponds, Rainstorms, Catchment 
areas, Sediment yield, Slope stability, Soil types, 
Deposition, Sediment grading, Vegetation effects, 
Runoff rates. 


Small earthen ponds provided excellent sites for 
the study of the fluvial sedimentation processes in 
the Indian desert. Most of the sediments in the 
region are generated by torrential rainfall in sandy 


and eroded rocky drainage basins. Sediment yield 
increases with increasing rainfall and drainage 
basin slope and its magnitude depends upon the 
nature of surface material in the order: older alluvi- 
um > rocky/gravelly > blown sand > younger 
alluvium. Deposition of sediments occurs in dis- 
tinct layers which help in identifying the succes- 
sive depositional cycles. In general, the sediments 
are finer than the matrix soils and become coarser 
with increasing annual rainfall. Sediment yield can 
be reduced by preserving vegetation on the slopes 
within the drainage basins. This is due to reduction 
of gravel and sand fractions which are prevented 
from eroding because of reduced runoff velocities. 
(Author’s abstract) 

W88-06353 


ENTRAINMENT OF SEDIMENTS AND 
DREDGED MATERIALS IN SHALLOW LAKE 
WATERS, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

For primary bibliographic entry see Field 5B. 
W88-06405 ; 


SEDIMENTATION, RESUSPENSION, AND 
OXYGEN DEPLETION IN LAKE ERIE (1979), 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 5B. 
W88-06413 


VALUES OF SEDIMENT OXYGEN DEMAND 
MEASURED IN THE CENTRAL BASIN OF 
LAKE ERIE, 1979, 
McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 
For primary bibliographic entry see Field 2H. 

14 


OVERVIEW OF USEPA/CLEAR LAKE ERIE 
SEDIMENT OXYGEN DEMAND INVESTIGA- 
TIONS DURING 1979, 

Environmental Protection Agency, Chicago, IL. 
Environmental Services Div. 

For primary bibliographic entry see Field 2H. 
W88-06415 


ANALYSIS OF MODELS AND MEASURE- 
MENTS FOR SEDIMENT OXYGEN DEMAND 
IN LAKE ERIE, 

McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 

For primary bibliographic entry see Field 2H. 
W88-06416 


HEAVY METALS IN THE HAMPS AND MANI- 
FOLD VALLEYS, NORTH STAFFORDSHIRE, 
U. K.: PARTITIONING OF METALS IN 
FLOODPLAIN SOILS, 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 5B. 
W88-06426 


SMALL RAINFALL SIMULATOR FOR THE 
DETERMINATION OF SOIL ERODIBILITY, 
Agricultural Univ., Wageningen (Netherlands). 

A. Kamphorst. 

Netherlands Journal of Agricultural Science 
NETMAW, Vol. 35, No. 3, p 407-415, 1987. 3 fig, 
3 tab, 13 ref. 


Descriptors: *Rainfall simulators, *Infiltration, 
*Erosion, *Soil water, *Soil properties, Field tests, 
Surveys, Clays, Organic matter, Rainfall. 


A small rainfall simulator can be used in the field 
as well as in the laboratory for the determination 
of the water infiltration and erosion characteristics 
of soils. It is particularly suitable for soil conserva- 
tion surveys, as it is light to carry and easy to 
handle in the field. A description is given of a 
standard procedure for the determination of topsoil 
erodibilities in the field. The method appears to be 
highly sensitive for soil properties influencing soil 
erodibility, such as clay content, organic matter 


40 


content and soil pH. Runoff, soil loss, and sediment 
concentration measured with the standard proce- 
dure on different soils in the Netherlands showed 
that soil loss ranged from 4.1 to 46.8 gm and that 
runoff and sediment concentration also varied 
widely between different soils. (Alexander-PTT) 
W88-06444 


RESERVOIR SEDIMENTATION, 

Rand Afrikaans ‘Univ., Johannesburg (South 
Africa). 

G. W. Annandale. 

Developments in Water Science, No. 29. Elsevier, 
New York, 1987. 221 p. 


Descriptors: *Silting, *Reservoir silting, *Sedimen- 
tation, Sediment yield, Sediment discharge, Reser- 
voirs, Sediment transport, Sediment control, Fore- 
casting. 


Research on reservoir sedimentation in recent 
years has been aimed mainly at water resources 
projects in developing countries. These countries, 
especially Africa, often have to cope with long 
droughts, flash floods and severe erosion problems. 
Large reservoir capacities are required to capture 
water provided by flash floods so as to ensure the 
supply of water in periods of drought. The prob- 
lem arising however is that these floods, due to 
their tremendous stream power, carry enormous 
volumes of sediment which, due to the size of 
reservoirs, are deposited almost entirely in the 
reservoir basin, leading to fast deterioration of a 
costly investment. Accurate forecasting of reser- 
voir behavior is therefore of great importance. 
Practical procedures to estimate sediment yield, 
calculate sediment profiles and assess the influence 
sediment retention has on the river downstream of 
a reservoir are presented in the book. Preventative 
measures are also discussed. (Lantz-PTT) 
W88-06595 


RIVERS: FORM AND PROCESS, 

State Univ. of New York at Binghamton. Dept. of 
Geological Sciences. 

For primary bibliographic entry see Field 2E. 
W88-06631 


BEDLOAD SHEETS IN 
SEDIMENT, 
California Univ., 
Geophysics. 

P. J. Whiting, W. E. Dietrich, L. B. Leopold, T. 
G. Drake, and R. L. Shreve. 

Geology GLGYB, Vol. 16, No. 2, p 105-108, Feb- 
ruary 1988. 5 fig, 15 ref. NSF Grant CEE-8307142 
and EAR-84-51175-PYI, Donors of the Petroleum 
Research Fund (administered by the American 
Chemical Society) Grant ACS- PRF- 13540-AC2. 


HETEROGENEOUS 
Berkeley. Dept. of Geology and 


Descriptors: *Streambeds, *Bed load, *Dunes, 
*Sediment transport, Deposition, Particle size, 
Sedimentation, Channel morphology. 


Field observations in streams with beds of coarse 
sand and fine gravel have revealed that bedload 
moves primarily as thin, migrating accumulations 
of sediment, and coarse grains cluster at their 
leading edge. These accumulations are one or two 
coarse grains high and are much longer (0.2-0.6 m 
long in sand;0.5-2.0 in fine gravel) than their 
height. The term ‘bedload sheet’ is proposed for 
these features, and it is argued that they result from 
an instability inherent to bedload movement of 
moderately and poorly sorted sediment. In essence, 
coarse particles in the bedload slow or stop each 
other, trap finer particles in their interstices, and 
thus cause the coarse particles to become mobile 
again. Bedload sheets develop on the stoss side of 
dunes, causing the dune to advance incrementally 
with the arrival of each sheet. Successive deposi- 
tion of coarse sediment from the leading edge 
followed by fine sediment may generate the grain- 
size sorting that distinguishes cross-bedding. A vail- 
able flume experiments and field observations indi- 
cate that bedload sheets are a common, but gener- 
ally unrecognized, feature of heterogeneous sedi- 
ment transport. (Author's abstract) 

W88-06709 





SUSPENDED SEDIMENT TRANSPORT, SEDI- 
MENTATION, AND RESUSPENSION IN LAKE 
HOUSTON, TEXAS: IMPLICATIONS FOR 
WATER QUALITY, 

Rice Univ., Houston. TX. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2H. 
W88-06780 


SOIL EROSION LOSSES UNDER FREEZE/ 
THAW AND WINTER GROUND COVER 
USING A LABORATORY RAINFALL SIMULA- 
TOR, 

Department of Agriculture, Charlottetown (Prince 
Edward Island). Research Station. 

L. M. Edwards, and J. R. Burney. 

Canadian Agricultural Engineering CAEOAI. 
Vol. 29, No. 2, p 109-115, 1987. 5 fig, 5 tab, 18 ref. 


Descriptors: *Soil erosion, *Simulated rainfall, 
*Rainfall simulators, Freeze-thaw tests, Runoff, 
Agriculture, Rye, Prince Edward Island. 


A laboratory rainfall simulator was used to test 
three Prince Edward Island agricultural soils 
(varying in soil texture) for runoff and splash 
volume and sediment loss under varying conditions 
of freeze/thaw, ground cover and_ erosivity. 
Wooden soil boxes and ancillary collection frames 
(termed cassettes) were designed to fit four at a 
time under the rainfall simulator. With bare soil, 
freeze/thaw significantly increased sediment loss 
by about 90%; additionally, sediment in runoff 
varied significantly with soil type and, for a loam 
soil, was 15 and 31%, resp., of the amounts for a 
fine sandy loam and a sandy loam. When the soil 
was seeded to a winter rye cover, sediment loss 
was reduced by 70-80% with no significant effect 
of soil type or freeze/thaw. Where, however, the 
erosive force was increased by adding overland 
flow to simulated rainfall, there was a significant 
increase in sediment loss even with ground cover. 
Sediment splash was sampled for all tests, and only 
ground cover indicated a significant effect. (Au- 
thor’s abstract) 

W88-06781 


PORTABLE RAINFALL SIMULATOR, 
For primary bibliographic entry see Field 7B. 
W88-06787 


2K. Chemical Processes 


DETERMINATION BY DIRECT ZEEMAN-AAS 
OF CADMIUM, LEAD AND COPPER IN 
WATER-BORNE SUSPENDED MATTER COL- 
LECTED ON FILTERS, 

Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

For primary bibliographic entry see Field 5A. 
W88-05918 


DIRECT MEASUREMENT OF CADMIUM, 
LEAD, COPPER AND ZINC IN SAMPLES 
FROM A RIVER ECOSYSTEM BY ZEEMAN 
ATOMIC ABSORPTION SPECTROMETRY 
(ZAAS) IN THE GRAPHITE FURNACE, 
Bundesforschungsanstalt fuer Landwirtschaft, 
Brunswick (Germany, F.R.). Inst. fuer Produk- 
tions- und Okotoikologie. 

For primary bibliographic entry see Field 5A. 
W88-05919 


MODEL TESTS ON VOLATILIZATION OF 
ORGANIC TRACE SUBSTANCES IN SURFACE 
WATERS,(MODELLVERSUCHE ZUR VER- 
FLUCHTIGUNG ORGANISCHER SPUREN- 
STOFFE IN OBERFLACHENGEWASSERN), 
For primary bibliographic entry see Field SB. 
W88-05920 


QUANTITATIVE ALTERATION OF READILY 
VOLATILE PETROLEUM COMPONENTS IN 
WATER POLLUTION BY SIMULATED 
WEATHER FACTORS AND A_ RAPID 
COLUMN CHROMATOGRAPHIC SEPARA- 


TION OF THE AROMATIC PETROLEUM 
FRACTION, 

Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Lebensmittelschemie. 

For primary bibliographic entry see Field 5B. 
W88-05921 


PRECONCENTRATION OF HYDROPHILIC 
PESTICIDES FROM AQUEOUS SOLUTIONS 
AND EXTRACTION OF RESIDUES USING 
THE POLYMERIC SORBENT WOFATIT Y 77: 
I, PRECONCENTRATION OF HYDROPHILIC 
PESTICIDES FROM WATER, 

Akademie der Wissenschaften der DDR, Leipzig. 
Forschungsstelle fuer Chemische Toxikologie. 

For primary bibliographic entry see Field 5A. 
W88-05922 


DETERMINATION OF ZINC, CADMIUM, 
LEAD AND COPPER IN SOILS AND SEWAGE 
SLUDGES BY MICROPROCESSOR-CON- 
TROLLED VOLTAMMETRY IN COMPARI- 
SON WITH ATOMIC ABSORPTION SPEC- 
TROMETRY, 

Trier Univ. (Germany, F.R.). Dept. of Inorganic 
and Analytical Chemistry. 

For primary bibliographic entry see Field SA. 
W88-05923 


IDENTIFICATION OF NON-VOLATILE OR- 
GANIC COMPOUNDS IN GAC FILTERS AND 
IN RAW AND DRINKING WATER EXTRACTS 
BY FAB AND FAB-CID-MIKE SPECTROME- 


Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Lab. d’Espectrometria de Masses. 

For primary bibliographic entry see Field SA. 
W88-05924 


NITROGEN MINERALIZATION AND DENI- 
TRIFICATION IN LAKE MICHIGAN SEDI- 
MENTS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W88-05956 


CAUSES OF SEASONALITY IN THE CHEMIS- 
TRY OF A LAKE ON THE ORINOCO RIVER 
FLOODPLAIN, VENEZUELA, 

Colorado Univ. at Boulder. Dept. of Environmen- 
tal, Population, and Organismic Biology. 

For primary bibliographic entry see Field 2H. 
W88-05957 


RATE OF HETEROGENEOUS PHOTOCATA- 
LYTIC OXIDATION OF NO2-) IN CLOUD 
WATER DROPLETS. ESTIMATED FOR HYPO- 
THETICAL ENVIRONMENTAL CONDITIONS, 
Chiba Univ. (Japan). Dept. of Synthetic Chemis- 
try. 

Y. Hori, and S. Suzuki. 

Chemistry Letters CMLTAG, No. 7, p 1397-1400, 
July 1987. 1 fig, 1 tab, 11 ref. Ministry of Educa- 
tion, Science and Culture Grant 60550564. 


Descriptors: *Nitrites, *Oxidation, *Cloud water, 
*Nitric acid, *Chemical reactions, *Acid rain, 
Oxides, Catalysts, Metal oxides, Metals, Air pollu- 
tion effects, Titanium, Zinc, Heavy metal oxides, 
Heavy metals. 


Nitric acid, a major component of acid rain water, 
is derived from nitrogen oxides in the atmosphere 
by an oxidation process. NO2(-) may be oxidized 
to NO3-) in atmospheric water, but the rate of 
oxidation of NO2(-) by O2 in water is very low 
without any catalysts at ambient temperature. 
Some metal oxides present in airborne particulates 
were previously reported to be active in heteroge- 
neous photocatalytic reactions. The rates of photo- 
catalytic oxidation of NO2(-) experimentally ob- 
tained in water and an evaluation of the rate in 
cloud water droplets under hypothetical environ- 
mental conditions are presented. The rates of het- 
erogeneous photooxidation of NO2(-) were meas- 


WATER CYCLE—Field 2 


Chemical Processes—Group 2K 


ured in aqueous suspension of the metal oxides 
TiO2 (anatase), TiO2 (rutile), and ZnO under illu- 
mination. The reaction proceeds in zero order with 
respect to NO2(-) concentration. The rate estimat- 
ed for cloud water droplets is 11%/hour for a 
cloud water content of 0.2 g/cu m. (Wood-PTT) 
W88-05975 


RELEASE OF ALUMINUM FOLLOWING 
WHOLE-TREE HARVESTING AT THE HUB- 
BARD BROOK EXPERIMENTAL FOREST, 
NEW HAMPSHIRE, 

Maine Univ. at Orono. Dept. of Plant and Soil 
Sciences. 

For primary bibliographic entry see Field 4C. 
W88-05985 


DETERMINATION OF MERCURY BY DIF- 
FERENTIAL-PULSE ANODIC-STRIPPING 


VOLTAMMETRY WITH VARIOUS WORKING 
ELECTRODES; APPLICATION TO THE ANAL- 
YSIS OF NATURAL WATER SEDIMENTS, 
Karlova Univ., Prague (Czechoslovakia). Dept. of 
Analytical Chemistry. 

For primary bibliographic entry see Field 5A. 
W88-06000 


SPECTROPHOTOMETRIC REACTION-RATE 
METHOD FOR THE DETERMINATION OF 
NITRITE IN WATERS WITH PYRIDINE-2-AL- 
DEHYDE 2-PYRIDYLHYDRAZONE, 

Malaga Univ. (Spain). Dept. of Analytical Chemis- 
try. 

For primary bibliographic entry see Field 5A. 
W88-06001 


THEORETICAL INVESTIGATION 
FATE FORMATION IN CLOUDS, 
Bechtel Environmental, Inc., San Francisco, CA. 
For primary bibliographic entry see Field 5B. 
W88-06014 


OF SUL- 


RATES OF TRIPLET HUMIC ACID SENSI- 
TIZED PHOTOLYSIS OF HYDROPHOBIC 
COMPOUNDS, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Eco- 
toxicology, Environmental Chemistry, and Drink- 
ing Water. 

P. van Noort, R. Lammers, H. Verboom, and E. 
Wondergem. 

Chemosphere CMSHAF, Vol. 17, No. 1, p 35-38, 
1988. 2 tab, 9 ref. 


Descriptors: *Humic acids, *Chemical reactions, 
*Solar radiation, *Solubility, *Absorption, *Pho- 
tolysis, Esters, Fulvic acids, Distribution. 


The rates of humic acid photosensitized E-Z iso- 
merization of some cinnamic esters with different 
association constants for partitioning between 
water and dissolved humic acid were found not to 
depend significantly on the degree of association. 
Association constants for the association with 
aquatic macromolecular are smaller than the ones 
for humic acid. Therefore, in the aquatic environ- 
ment the degree of association with humic or 
fulvic matter will only negligibly influence the rate 
of photosensitized reaction. For environmental fate 
modelling studies the rate of triplet sensitized 
transformation of any compound can be calculated 
as if the compound does not associate with dis- 
solved aquatic macromolecular material. (Ver- 
Nooy-PTT) 

W88-06029 


CHEMICAL CONSEQUENCES OF MIXING 
ATMOSPHERIC DROPLETS OF VARIED PH, 
Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

For primary bibliographic entry see Field 5B. 
W88-06065 


EFFECT OF SAMPLE PRETREATMENT ON 
THE RELIABILITY OF SOLID SPECIATION 
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DATA OF HEAVY METALS. IMPLICATIONS 
FOR THE STUDY OF EARLY DIAGENETIC 
PROCESSES, 

Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik. 

For primary bibliographic entry see Field 5A. 
W88-06069 


GAS EXCHANGE ON MONO LAKE AND 
CROWLEY LAKE, CALIFORNIA, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2H. 
W88-06079 


DEPOSITION RATE OF PARTICULATE AND 
DISSOLVED ALUMINUM DERIVED FROM 
SAHARAN DUST IN PRECIPITATION AT 
MIAMI, FLORIDA, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. Div. of Marine and Atmospheric 
Science. 

For primary bibliographic entry see Field 2B. 
W88-0608 1 


SHORT-TERM FLUCTUATIONS OF MICRO- 
BIAL AND CHEMICAL VARIABLES DURING 
DIFFERENT SEASONS IN COASTAL BALTIC 
WATERS, 

Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

K. Gocke, K. Kremling, C. Osterroht, and A. 
Wenck. 

Marine Ecology - Progress Series MESEDT, Vol. 
40, No. 1/2, p 137-144, October 1987. 7 fig, 2 tab, 
21 ref. 


Descriptors: *Plankton, *Microorganisms, *Sea- 
sonal variation, *Water temperature, *Phytoplank- 
ton, Glucose, Populations, Salinity, Chlorophyll, 
Dissolved solids, West Germany, Kiel Bight. 


Short-term fluctuations of microbial, planktologi- 
cal and chemical variables were studied in a near- 
shore area of the Kiel Bight during 4 different 
seasons. The following mean values in January, 
March, June and September were found: total bac- 
terial numbers: 0.59, 0.46, 1.44 and 2.11 to the 6th 
power cells/mL; maximum uptake velocity of glu- 
cose: 0.004, 0.037, 0.102 and 0.127 microgram C/ 
L/h; turnover rate of glucose: 17.9, 142, 496 and 
265%/d. Seasonal amplitude of variations in dis- 
solved organic carbon was small. Maximum uptake 
velocity per bacterial cell increased by more than 
an order of magnitude between January and March 
and decreased slightly during the following sea- 
sons. Strong short-term variations of microbial pa- 
rameters were detected, which did not show dis- 
tinct diel rhythms. If these exist they are masked 
by changing hydrographical conditions. (Author's 
abstract) 

W88-06100 


CONTINUOUS-FLOW DETERMINATION OF 
MANGANESE IN NATURAL WATERS CON- 
TAINING IRON, 

Institute of Oceanographic Sciences, Wormley 
(England). 

For primary bibliographic entry see Field 7B. 
W88-06128 


COPRECIPITATION OF AN ORGANOPHOS- 
PHATE FRACTION FROM HARBOUR WATER 
FOR X-RAY FLUORESCENCE SPECTROME- 
TRY, 

Sydney Univ. 
Chemistry. 
For primary bibliographic entry see Field 5A. 
W88-06129 


(Australia). Dept. of Inorganic 


FUNDAMENTAL AND PRACTICAL CONSID- 

ERATIONS IN THE DESIGN OF ON-LINE 

COLUMN PRECONCENTRATION FOR FLOW- 

— ATOMIC SPECTROMETRIC SYS- 
MS, 

Academia Sinica, Shenyang (China). Inst. of For- 

estry and Soil Science. 


For primary bibliographic entry see Field 5A. 
W88-06131 


MODERN DOLOMITE DEPOSITION IN CON- 
TINENTAL, SALINE LAKES, WESTERN VIC- 
TORIA, AUSTRALIA, 

Monash Univ., Clayton (Australia). Dept. of Geog- 
raphy and Cenozonic Research Unit. 

For primary bibliographic entry see Field 2H. 
W88-06138 


CATION CYCLING IN A BASE-POOR AND 
BASE-RICH NORTHERN HARDWOOD 
FOREST ECOSYSTEM, 

Pennsylvania Univ., Philadelphia. Dept. of Land- 
scape Architecture and Regional Planning. 

J. F. Thorne, J. E. Anderson, and K. M. Horiuchi. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 95-101, January-March 1988. 6 fig, 4 
tab, 37 ref. 


Descriptors: *Geochemistry, *Cations, *Acidity. 
*Base runoff, *Soil solution, *Forest hydrology, 
*Riparian waters, Calcium, Magnesium, Potassium, 
Sodium, Hydrologic cycle, Forest soils, Forest wa- 
tersheds, Acid rain effects. 


Biogeochemical cycles of Ca, Mg, K and Na were 
studied in a small forested watershed on relatively 
base-rich terrain at the Sleepers River Research 
Watersheds (SRRW) in northeastern Vermont and 
on base-poor terrain at the Hubbard Brook Experi- 
mental Forest (HBEF) in central New Hampshire. 
The two watersheds are comparable except that 
shallower soils at the SRRW are weathered from 
calcereous and quartz mica schist till, whereas the 
deeper soils at the HBEF are weathered from 
schist, gneiss, and quartz monzonite till. Inputs of 
the four cations in precipitation were similar 
except for Ca. Ca inputs were an order of magni- 
tude greater at the SRRW. Total annual cation 
outputs were more strongly related to total stream 
flow and parent material geochemistry than to 
cation inputs in precipitation. Analysis of the varia- 
tion in cation output in stream water with respect 
to flow suggests strong geochemical control of 
cation output at the SRRW. Similar analysis of 
data from the HBEF suggests a more complex 
pattern of cation output related to biological cy- 
cling of cations. Inputs of acidity may serve to 
flush the soil at the HBEF of cations. (Author’s 
abstract) 

W88-06153 


LONGITUDINAL VARIATIONS IN TRACE 

METAL CONCENTRATIONS IN A NORTH- 

ERN FORESTED ECOSYSTEM, 

Syracuse Univ., NY. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5B. 
88-06154 


MODEL-ASSISTED EVALUATION OF ALTER- 
NATIVE HYPOTHESES TO EXPLAIN THE 
SELF-PROTECTION MECHANISM OF LAKES 
DUE TO CALCITE PRECIPITATION, 

Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 
telle Therapie. 

For primary bibliographic entry see Field 2H. 
W88-06163 


PREVIOUS SLUDGE ADDITION EFFECTS ON 
NITROGEN MINERALIZATION IN FRESHLY 
AMENDED SOIL, 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy. 

For primary bibliographic entry see Field SE. 
W88-06180 


COMPUTER SIMULATION OF SOIL SENSI- 
TIVITY TO ACID RAIN, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
E. R. Levine, and E. J. Ciolkosz. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 209-215, January-February 1988. 
2 fig, 4 tab, 48 ref. 


Descriptors: *Water pollution effects, *Simulation 
analysis, *Acid rain, *Air-earth interfaces, *Soil 
chemistry, *Computers, Computer models, Pre- 
cipitation, Chemistry of precipitation, soil water, 
Buffering, Calcium carbonate, Mathematical 
models. 


A two-horizon (A and B) simulation model was 
used to determine the sensitivity of Pennsylvania 
soils to acid deposition. The model simulated 
changes in the solid phase of soils in humid, tem- 
perate climates undergoing acidification and cation 
leaching. The Pennsylvania State University Soils 
Data Base and precipitation data provided input to 
the model. Soils were grouped into sensitivity 
classes based on the amount of time required for 
bare, uncultivated, and unlimed soils to reach criti- 
cal threshold values. Simulation results showed 
most Pennsylvania soils were either very sensitive 
or non-sensitive. Sensitive soils were already at the 
threshold values at the beginning of the simulation 
run. Nonsensitive soils contained sufficient buffer 
capacity to withstand present inputs of acid deposi- 
tion for at least 90 yr. According to the model, 
changes in soil properties occur in the upper hori- 
zons first, and after a lag period, occur in the lower 
horizons. The number of exchangeable bases was 
the soil parameter most highly correlated with soil 
sensitivity due to the acid buffering ability of ex- 
changeable cations. Adding CaCO3 to the simula- 
tion of slightly sensitive and very sensitive soils 
changed them to nonsensitive status by increasing 
the number of exchangeable bases available for 
buffering. (Author's abstract) 

W88-06181 


POLYMER TYPE AND WATER QUALITY EF- 
FECTS ON SOIL DISPERSION, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 2G. 
W88-06182 


CATIONIC POLYMER EFFECTS ON INFIL- 
TRATION RATES WITH A RAINFALL SIMU- 
LATOR, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 2G. 
W88-06183 


CRUST FORMATION AND CLAY MIGRA- 
TION EFFECTS ON INFILTRATION RATE, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 2G. 
W88-06184 


EFFECTS OF LOW IONIC STRENGTH SOLU- 
TIONS ON PH OF ACID FORESTED SOILS, 
Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

D. D. Richter, P. J. Comer, K. S. King, H. S. 
Sawin, and D. S. Wright. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 261-264, January-February 1988. 
2 fig, 2 tab, 22 ref. 


Descriptors: *Acidity, *Soil chemistry, *Acid rain, 
*Forest soils, *Salinity, *Saline water, *Hydrogen 
ion concentration, Leaching, Soil water, Electro- 
lytes. 


‘Salt effects’ on soil pH are not well-documented 
with highly acidic soils in contact with solutions of 
very low ionic strength (< 1 mM sub c/L). These 
dilute, acidic conditions are typical of soil solutions 
in many forest ecosystems. A wide range of acid 
forested soils were contacted with very dilute salt 
solutions to determine effects of low electrolyte 
concentrations on soil and solution pH under a 
variety of experimental conditions. In many soils, 
pH was lowered markedly following addition of 
dilute salt solutions. In fact, salt effects on pH (i.e., 
dpH) were greatest at low concentrations of added 
salts (e.g., between 0 and 0.6 mM sub c /L of 
added salt solutions). At least 40% of the variation 
in dpH among the 19 mineral soils was attributable 





to soil differences in low-level concentrations of 
water-soluble electrolytes. Leaching experiments 
that manipulated electrolytes in soil solution dem- 
onstrated that pH could be depressed up to | pH- 
unit by increasing salt concentrations by as little as 
0.3 mM sub c/L. Significant correlations between 
low ionic strength and dpH indicated that water- 
soluble electrolytes influence pH, even of unferti- 
lized, acid soils that are very low in concentrations 
of soluble ions. Measuring pH of forest soils with 
0.01 M CaCl2 is thus preferable to such measure- 
ments with water, to mask variations in soil pH 
that are caused by variations in relatively low 
concentrations of water-soluble electrolytes. Re- 
sults support the contention that variations in elec- 
trolyte concentrations in soil solutions on the order 
of 0.1 to 0.5 mM sub c/L (due to natural causes or 
‘acid rain’) affect soil-solution pH, although prob- 
ably by relatively minor amounts in many or most 
soils. (Author’s Abstract) 

W88-06186 


DETERMINATION OF IRON AND MANGA- 
NESE IN MINERAL WATERS OF GALICIA 
(SPAIN) BY ATOMIC ABSORPTION SPEC- 
TROPHOTOMETRY, 

Santiago Univ. (Spain). Faculty of Chemistry. 

A. Gonzalez-Portal, C. Baluja-Santos, and F. 
Bermejo-Martinez. 

Water SA, Vol. 14, No. 1, p 13-17, January 1988. 2 
fig, 3 tab, 43 ref. 


Descriptors: *Water analysis, *Water chemistry, 
*Mineral water, *Trace metals, *Iron, *Manga- 
nese, *Spectrophotometry, *Chemical properties, 
Oxidation, Galicia, Spain, Water analysis. 


This paper describes the determination of Fe and 
Mn in 36 mineral waters of Galicia (NW Spain) by 
means of atomic absorption spectrophotometry 
(AAS) with an air/acetylene flame. In most cases, 
iron was determined without modifying its concen- 
tration after checking its oxidation state in situ. 
Manganese was determined after concentration by 
evaporation. Recovery and reproducibility were 
good. In almost all samples, the Mn/Fe ratio lies 
between 0.05 and 0.2. (Author's abstract) 
W88-06219 


ACID PRECIPITATION PATTERNS AND 
TRENDS IN EASTERN NORTH AMERICA, 
1 


Environmental Protection Agency, Research Tri- 
angle Park, NC. 

For primary bibliographic entry see Field 5B. 
W88-06240 


SOLUTE CONCENTRATIONS IN THE LOWER 
NIGER RIVER AND THE SOURCE ROCK 
CONTRIBUTION, 

Ogun State Univ., Ago-Iwoye (Nigeria). Dept. of 
Earth Sciences. 

O. Martins. 

Hydrological Processes HYPRE3, Vol. 2, No. 1, p 
19-29, January 1988. 4 fig, 7 tab, 17 ref. 


Descriptors: *Rivers, *Weathering, *Minerals, 
*Dissolved solids, *Rainwater, *Crystalline rocks, 
*Granites, *Solutes, *Anions, *Cations, Seasonal 
variation, Niger River. 


Water quality analyses for the Niger River for the 
1980/81 hydrological year are presented. The sam- 
ples were collected from the main river at Lokoja, 
and from two main tributaries, the Kaduna and the 
Benue Rivers. Different water types were distin- 
guished by the concentrations of major ions. The 
type Ca > Na > Mg > K - HCO3 > SO4 > Cl 
was represented at all stations during at least part 
of the year. Cl dominated SO4 in the Kaduna and 
Niger, while the Benue maintained a higher con- 
centration of SO4 relative to Cl all year round. 
Distinct patterns of seasonal variation in the ion 
concentrations were observed, particularly for the 
samples collected at Lokoja. Low ion concentra- 
tions were prominent during periods of high dis- 
charge, while low flow periods coincided with 
high dissolved ion concentrations. The contribu- 
tion of rainwater to the total dissolved solids in the 
river waters was assessed indirectly using rain- 


water chemistry data from the Gulf of Guinea. 
The estimated rainwater contribution to the Lower 
Niger amounts to 5.15 mg/l. Geochemical weath- 
ering calculations involving reactions of the four 
major minerals of granitic rocks - anorthite, biotite, 
albite, and K-feldspar - with carbon dioxide and 
water, can account for the average water composi- 
tion of the Lower Niger. The proportion of the 
ionic components was also related to the occur- 
rence of the respective element in the minerals. 
(Author's abstract) 

W88-06262 


WATEQB--BASICA REVISION OF WATEQF 
FOR IBM PERSONAL COMPUTERS, 

Hacettepe Univ., Ankara (Turkey). Dept. of Hy- 
drogeological Engineering. 

A. Arikan. 

Ground Water GRWAAR, Vol. 26, No. 2, p 222- 
227, March-April 1988. 2 tab, 4 ref. 


Descriptors: *Geochemistry, *Data acquisition, 
*Computer programs, Speciation, WATEQB pro- 
gram, WATEQF program, Solute transport, Equi- 
librium, Chemical reactions. 


WATEQB is a BASICA revision for IBM person- 
al computers of WATEQF, a geochemical model 
for chemical equilibrium and saturation of natural 
waters. It computes the speciation of inorganic 
ions and complex species in solution for a given 
water analysis. WATEQB is identical to the FOR- 
TRAN IV version from the standpoint of chemical 
process; however, the structure of the program 
differs from the original version. The structure of 
the program is not complex and allows the user to 
try some new modifications, if necessary. Four 
data files, one of which is of random access type, 
have been created to read the thermochemical 
data. Setting up of input data is demonstrated, as 
well as execution of the program. (Cassar-PTT) 
W88-06287 


MONITORING DISSOLVED OXYGEN IN 
GROUND WATER: SOME BASIC CONSIDER- 
ATIONS, 

Georgia State Univ., Atlanta. Dept. of Geology. 
For primary bibliographic entry see Field 5B. 
W88-06390 


ADSORPTION OF COPPER, CADMIUM AND 
LEAD FROM AQUEOUS SOLUTION TO THE 
KAOLINITE/WATER INTERFACE, 

Bern Univ. (Switzerland). Dept. of Inorganic 
Chemistry. 

P. W. Schindler, P. Liechti, and J. C. Westall. 
Netherlands Journal of Agricultural Science 
NETMAW, Vol. 35, No. 3, p 219-230, 1987. 5 fig, 
2 tab, 27 ref. 


Descriptors: *Path of pollutants, *Adsorption, 
*Heavy metals, *Kaolinite-water interface, *Model 
studies, Binding, lon exchange, Ions, Metals, Clay, 
Solutions. 


The adsorption of Cu(II), Cd(II) and Pb(II) from 
aqueous solution to the kaolinite/water interface 
has been studied at 298.2 K as a function of both 
PH and ionic strength of the aqueous phase. The 
extent of adsorption increases with increasing pH 
and with decreasing ionic strength. Both effects 
can be explained by a model that assumes two 
kinds of binding sites: (a) weakly acidic groups XH 
that account for ion exchange, and (b) ampholytic 
surface hydroxyls SOH which form inner sphere 
complexes with the divalent metal ions. (Author's 
abstract) 

W88-06440 


MEASUREMENT OF PLUMBOSOLVENCY 
PROPENSITY TO GUIDE THE CONTROL OF 
LEAD IN TAPWATERS, 

Humberside Coll. of Higher Education, Grimsby 
(England). 

For primary bibliographic entry see Field 5A. 
W88-06452 


EFFECTS OF ACCUMULATION OF AIR POL- 
LUTANTS IN FOREST ECOSYSTEMS, 
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Goettingen Univ. (Germany, F.R.). Inst. fuer Bo- 
denkunde und Waldernaehrung. 

For primary bibliographic entry see Field 5C. 
W88-06565 


ECOLOGICAL EFFECTS OF DEPOSITED SUL- 
PHUR AND NITROGEN COMPOUNDS, 
Department of the Environment, London (Eng- 
land). 

For primary bibliographic entry see Field 5C. 
W88-06571 


GROUNDWATER CHEMISTRY AT YUCCA 
MOUNTAIN, NEVADA, AND VICINITY, 

Los Alamos National Lab., NM. 

For primary bibliographic entry see Field 2F. 
W88-06601 


NITROGEN BIOGEOCHEMISTRY IN AN UN- 
POLLUTED ESTUARY: THE IMPORTANCE 
OF BENTHIC DENITRIFICATION, 

Academy of Natural Sciences of Philadelphia, PA. 
Div. of Environmental Research. 

For primary bibliographic entry see Field 2L. 
W88-06672 


THROUGHFALL CHEMISTRY IN A RED 
MAPLE PROVENANCE PLANTATION 
SPRAYED WITH ‘ACID RAIN’, 

For primary bibliographic entry see Field 5B. 
W88-06729 


ORGANICS IN WATER: SOLID PHASE EX- 
TRACTION ON A SMALL SCALE, 

Ames Lab., IA. 

For primary bibliographic entry see Field 5A. 
W88-06736 


DETERMINATION OF THE COMPLEXING 
ABILITY OF A STANDARD HUMIC ACID TO- 
WARDS CADMIUM IONS (ETUDE DE LA 
COMPLEXATION DU CADMIUM PAR UN 
ACIDE HUMIQUE DE REFERENCE), 

Lille-2 Univ. (France). Lab. de Physique. 

For primary bibliographic entry see Field 5B. 
W88-06763 


2L. Estuaries 


INVENTORY OF 13C ABUNDANCES IN 
COASTAL WETLANDS OF LOUISIANA, USA: 
VEGETATION AND SEDIMENTS, 

Louisiana State Univ., Baton Rouge. Lab. for 
Weland Soils and Sediments. 

G. L. Chmura, P. Aharon, R. A. Socki, and R. 
Abernethy. 

Oecologia OECOBX, Vol. 74, No. 2, p 264-271, 
December 1987. 3 fig, 6 tab, 47 ref. 


Descriptors: *Wetlands, *Isotope studies, *Carbon 
isotopes, *Plants, *Sediments, *Coastal areas, *Sa- 
linity, *Louisiana, Model studies, Marshes, Paleo- 
hydrology, Salt marshes. 


Organic carbon-rich sediments from the surface of 
fresh, intermediate, brackish and salt marshes of 
coastal Louisiana were sampled and analyzed for 
their 13C content. The average delta 13C from all 
sites within each wetland type was -2.78%, -2.21%, 
-1.69% and -1.62%, for fresh, intermediate, brack- 
ish and salt marshes, respectively. Means from the 
fresh, intermediate and brackish marshes were sig- 
nificantly different at the 0.01 level. A mixing 
model using measurements of standing crop and 
delta 13C of plant carbon was applied to estimate 
the contribution of each species to the sedimentary 
carbon at four of the marsh sites. Sedimentary 
delta 13C values generally reflected that of the 
dominant species present at each site. Brackish and 
salt marsh samples, however, showed a negative 
shift of delta 13C with respect to whole plant 
carbon. These depleted delta 13C values are inter- 
preted to be the result of more extensive organic 
matter decomposition and selective preservation of 
13C-depleted refractory components in sediments 
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from saline sites. The results suggest that delta 13C 
composition of sedimentary carbon may offer a 
valuable tool for distinguishing subtle changes in 
paleohydrology of wetlands resulting from relative 
sea level changes. (Author's abstract) 

W88-05936 


SULFUR, CARBON, AND NITROGEN ISO- 
TOPES USED TO TRACE ORGANIC MATTER 
FLOW IN THE SALT-MARSH ESTUARIES OF 
SAPELO ISLAND, GEORGIA, 

Marine Biological Lab., Woods Hole, MA. Eco- 
systems Center. 

B. J. Peterson, and R. W. Howarth. 

Limnology and Oceanography LIOCAH, Vol. 32, 
No. 6, .p 1195-1213, November 1987. 10 fig, 5 tab, 
41 ref. NSF Ecosystems Studies Program Grant 
DEB 81-04701. 


Descriptors: *Spartina, *Algae, *Limnology, *Iso- 
tope studies, *Organic matter, *Salt marshes, *Es- 
tuaries, *Sapelo Island, Forests, Rivers, Detritus, 
Sulfur, Carbon, Nitrogen, Nutrients, Georgia, 
Tracers. 


The stable isotopes of sulfur, nitrogen and carbon 
were used to trace organic matter flow in salt 
marshes and estuarine waters at Sapelo Island, 
Georgia. Organic matter inputs from terrestrial 
sources as detrital input either from forests adja- 
cent to the marshes or from rivers were not detect- 
able by their isotopic signatures in estuarine con- 
sumers. The results suggest that there are two 
major sources of organic matter for the fauna of 
the marshes and estuarine waters of Sapelo Island: 
Spartina and algae. The long-standing debate about 
the relative importance of Spartina detritus and 
algae in supporting marsh and estuarine secondary 
production appears from this analysis to be a draw; 
both sources are important and their relative im- 
portance is determined by feeding mode, size, loca- 
tion, and trophic position of the marsh and estua- 
rine consumers. (Author's abstract) 

W88-05954 


COASTAL WETLAND MANAGEMENT: THE 
ADVANCE DESIGNATION APPROACH, 

For primary bibliographic entry see Field 5G. 
W88-06055 


UTILIZATION OF FRESHWATER AND 
OCEAN WATER BY COASTAL PLANTS OF 
SOUTHERN FLORIDA, 

Miami Univ., Coral Gables, FL. Dept. of Biology. 
L. S. L. Sternberg, and P. K. Swart. 

Ecology ECOLAR, Vol. 68, No. 6, p 1898-1905, 
December 1987. 3 fig, 2 tab, 33 ref. National Sci- 
ence Foundation Grant No. EAR 84-17424. 


Descriptors: *Aquatic vegetation, *Coastal 
aquifers, *Saline water intrusion, *Piant growth, 
Mangroves, *Marshes, Aquifers, Salt tolerance, 
Sali rejection, Halophytes, Hammocks, Hardwood, 
Swamps. 


Coastal vegetation in southern Florida (Elliott Key 
and Cluett Key) was studied to determine whether 
or not the plants could use ocean water. Natural 
stable oxygen and hydrogen isotopic abundances 
of plant stem water were determined for typical 
species along a transect of each key from shore to 
shore. Results showed that, with some exceptions, 
plants toward the interior of the keys were using 
fresh water while those toward the edge were 
using Ocean water. A mixing line between typical 
fresh water values and ocean water values was 
found. The isotopic ratios of stem water for species 
found in hardwood hammocks were confined to 
the freshwater end of the line, followed by values 
of stem water from mangrove margin species. Spe- 
cies found in mangroves had water with extremely 
variable isotopic ratios, ranging from values typical 
of ocean water to values typical of fresh water. 
This is consistent with the hypothesis that man- 
groves are capable of growing in fresh water but 
are limited to saline habitats because of competitive 
exclusion by plants from the fast-growing glyco- 
philic species. (Cassar-PTT) 

W88-06060 


SIMULATION OF MARINE ECOSYSTEM EF- 
FECTS DUE TO PCB WASTE INCINERATION 
IN THE GULF OF MEXICO, 

Applied Science Associates, Inc., Narragansett, 


For primary bibliographic entry see Field 5C. 
W88-06063 


DISSOLVED CD BEHAVIOR IN SOME SE- 
LECTED FRENCH AND CHINESE ESTU- 
ARIES. CONSEQUENCES ON CD SUPPLY TO 
THE OCEAN, 

Institut de Biogeochimie Marine, 
(France). 

For primary bibliographic entry see Field 5B. 
W88-06066 


Montrouge 


ORGANIC MATTER AND SURFACE PROPER- 
TIES OF SOLID PARTICLES IN THE ESTUA- 
RINE MIXING ZONE, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

For primary bibliographic entry see Field 5B. 
W88-06067 


HEAVY METAL DISTRIBUTION IN RECENT 
SEDIMENTS OF THE KRKA RIVER ESTU- 
ARY. AN EXAMPLE OF SEQUENTIAL EX- 
TRACTION ANALYSIS, 

Zagreb Univ. (Yugoslavia). Inst. of Geology. 

For primary bibliographic entry see Field 5B. 
W88-06068 


COMPARISON OF ANTIBIOTIC PRODUC- 
TION FROM FOUR ECOTYPES OF THE 
MARINE ALGA, DUNALIELLA, 

Montclair State Col!., Upper Montclair, NJ. Dept. 
of Biology. 

For primary bibliographic entry see Field 5C. 
W88-06086 


FACTORS CONTROLLING EMISSION OF DI- 
METHYLSULPHIDE FROM SALT MARSHES, 
Woods Hole Oceanographic Institution, MA. 

J. W. H. Dacey, G. M. King, and S. G. Wakeham. 
Nature NATUAS, Vol. 330, No. 6149, p 643-645, 
December 1987. 2 fig, 2 tab, 26 ref. 


Descriptors: *Salt marshes, *Dimethylsulfide, 
*Sulfur compounds, *Biogenic gases, *Spartina, 
Sediments, Grasses, Salinity, Degradation, Emis- 
sions, Aquatic vegetation. 


The emission of biogenic sulfur gases constitutes 
about half the atmospheric budget for gaseous 
sulfur. Since dimethylsulfide (DMS) was first im- 
plicated as a major component of gaseous sulfur 
flux, considerable attention has been given to its 
emission from various ecosystems. Salt marshes 
have been identified as one system with a high 
area-specific sulfur emission. Dimethylsulfide and 
hydrogen sulfide (H2S) constitute the bulk of the 
flux from salt marshes, with DMS predominating 
in vegetated areas of the marsh. As H2S is a 
product of anaerobic decomposition in sediments, 
it has been assumed that other sulfur gases emitted 
from salt marshes also originate from decomposi- 
tion in sediment processes. This research suggests 
an alternative explanation for DMS fluxes. The 
distribution of DMS and dimethylsulfoniopropion- 
ate (DMSP) in salt marshes has been investigated. 
It is concluded that DMS arises primarily from 
physiological processes in leaves of higher plants, 
mainly one species of grass, Spartina alterniflora. 
Furthermore, the emission of DMS from this grass 
may be influenced by the technique used to meas- 
ure emission, and emission from sites dominated by 
S. alterniflora cannot be considered to be repre- 
sentative of marsh flora. (Author's abstract) 
W88-06107 


FILM OF ORGANIC MATTER AT THE 
FRESH-WATER/SEA-WATER INTERFACE OF 
AN ESTUARY, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

V. Zutic, and T. Legovic. 


Nature NATUAS, Vol. 328, No. 6131, p 612-614, 
August 1987. 2 fig, 1 tab, 31 ref. 


Descriptors: *Organic matter, *Films, *Saline- 
freshwater interfaces, *Estuaries, Plankton, Salini- 
ty, Food chain, Bioaccumulation. 


In estuaries there are three types of interface: air/ 
water, fresh-water/sea-water and _ water/solid. 
Physical, chemical and biological processes are 
relatively well understood at the air/water and 
solid/water interfaces, which are common to other 
aquatic systems; processes and, in particular, or- 
ganic structures at the fresh-water/sea-water inter- 
face are less well known. Measurements of surface- 
active organic material along the vertical profile of 
a stratified estuary point to the existence of a well- 
defined film; subsequent visual observations by 
divers confirm this discovery. The film is formed 
at the fresh-water/sea-water interface by accumu- 
lation and condensation of plankton-derived organ- 
ic matter under the influence of salinity and shear 
gradients. It is composed of dissolved and insolu- 
ble, liquid, surface-active material. The film con- 
tributes to the stability of the fresh-water/sea- 
water interface, contains a potential food source 
for heterotrophic organisms and accumulates pol- 
lutants. Because the film was found.in an estuary 
with a low content of organic matter, it is expected 
that it occurs in most salt-wedge estuaries of the 
world. (Author's abstract) 

W88-06111 


EFFECTS OF SALINITY AND NITROGEN ON 
GROWTH AND WATER RELATIONS IN THE 
MANGROVE, AVICENNIA MARINA (FORSK.) 
VIERH., 

Durban-Westville Univ. (South Africa). Dept. of 
Botany. 

G. Naidoo. 

New Phytologist NEPHAV, Vol. 107, No. 2, p 
317-325, October 1987. 5 fig, 2 tab, 32 ref. 


Descriptors: *Mangrove, ‘*Salinity, *Nitrogen, 
*Plant growth, *Plant water relations, Nutrients, 
Plants, Cultures, Roots, Aquatic vegetation. 


Young plants of Avicennia marina (Forsk.) Vierh. 
were subjected to a factorial experiment with three 
concentrations of NaCl (0.1, 0.3, 0.5 M) and three 
of NH4C1(0.14, 1.4, 14 mg N/L) in solution culture 
for three months. Nitrogen and salinity had signifi- 
cant effects on dry matter accumulation in shoois 
and roots. In general, growth of shoots and roots 
was significantly greater at 0.1 M NaCl than at 0.3 
and 0.5 M NaCl. Added nitrogen at 14 mg N/L 
significantly increased shoot growth at 0.1 and 0.3 
M NaCl. In roots, differences were significant at 
0.3 M NaCl and 14 mg N/L. Nitrogen had no 
significant effect on shoot or root growth at 0.5 M 
NaCl. At lower salinities there was greater alloca- 
tion of resources to shoots at 14 mg N/L. Increas- 
ing salinity decreased stomatal conductance, tissue 
water potentials and the concentrations of nitrogen 
and potassium in tissues. Nitrogen levels had no 
effect on tissue water potentials. These results are 
discussed in relation to the effects of salinity and 
nitrogen on productivity, nutrient uptake and on 
plant water relations. (Author's abstract) 
W88-06115 


SEASONAL PORE WATER DYNAMICS IN 
MARSHES OF BARATARIA BASIN, LOUISI- 
ANA, 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy. 

T. C. Feijtel, R. D. DeLaune, and W. H. Patrick. 
Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 59-67, January-February 1988. 8 
fig, 6 tab, 40 ref. 


Descriptors: *Pore water, *Oxidation-reduction 
potential, *Marshes, *Wetlands, *Salt marshes, 
*Tidal marshes, *Estuarine dynamics, Seasonal 
variation, Trace elements, Trace metals, Acidity, 
Interstitial water, Hydrogen ion concentration. 


To examine the dynamics of trace metal cycles in 
three types of marshes, sediment redox potential 
(Eh), interstitial pore water pH, sulfate, carbonate, 





and trace metals were measured monthly from 
August 1984 to August 1985 in a salt, brackish, and 
freshwater marsh in Barataria Basin, LA. Two 
cores of vegetated marsh (10-cm i.d., 50 cm deep) 
were extracted from each type of marsh monthly 
for the study. Results indicated that the salt marsh 
was characterized by low Eh during the summer 
and fall. resulting in pyrite formation. Early spring 
oxidation of the sediments created extreme acid 
conditions, indicating that pyrite was oxidized 
completely to sulfate. Brackish and freshwater 
marshes exhibited a much greater seasonal variabil- 
ity, with strong vertical redox fluctuations. In the 
freshwater marsh, both Fe(2+) and Mn(2+) were 
controlled by temporal pH changes and were rela- 
tively independent of oxidation-reduction phenom- 
ena, suggesting a possible organic control mecha- 
nism. However, in the brackish marsh, Fe(2+) 
concentrations were governed by pH (r= -0.74 
significant at the 0.01 probability level) and Eh (r 
= 0.65) changes, indicating that Fe(2+) concen- 
trations were likely controlled by pyrite formation 
and oxidation. Ion activity product calculations 
indicated that iron and manganese phosphates and 
carbonates were unlikely to form in Barataria 
Basin marshes. However, iron and manganese sul- 
fide supersaturation occurred in all three marshes. 
Brackish marshes contained significantly higher 
pyrite concentrations (1.4% w/w), than salt 
(0.69%. w/w) and freshwater (0.66% w/w) 
marshes. The dynamic pyrite cycling in Louisiana 
salt marshes, resulted in a low pyritic pool, charac- 
terized by single, fine grained euhedral crystals. 
Pyritic Fe represented 23% of the total Fe accu- 
mulation flux in the salt marsh, and 34% in the 
brackish. marsh. Such strong seasonal pore water 
variations were indicative of nonsteady-state con- 
ditions. (Author’s abstract) 

W88-06179 


AVOIDANCE OF bo pth a — 
INTO PORTS OF OCEAN OUTF. 

New South Wales Univ., Ronee (Australia). 
Water Research Lab. 

For primary bibliographic entry see Field SE. 
W88-06216 


POTENTIAL EFFECTS OF DREDGING AC- 
TIVITIES AND INCREASED SILT LOAD ON 
THE ST. LUCIA SYSTEM, WITH SPECIAL 
REFERENCE TO TURBIDITY AND THE ES- 
TUARINE FAUNA, 

Zululand Univ., Empangeni (South Africa). Dept. 
of Zoology. 

For primary bibliographic entry see Field 5C. 
W88-06223 


ENCE TRANSPORT SCHEMES. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field SB. 
W88-06231 


SMALL GRID TESTING OF FINITE DIFFER- 


PHYSIOLOGICAL RESPONSES IN TWO POP- 
ULATIONS OF ANDROPOGON GLOMERA- 
TUS WALTER B.S.P. TO SHORT-TERM SA- 
LINITY, 

Duke Univ., Durham, NC. Dept. of Botany. 

W. D. Bowman, and B. R. Strain. 

Oecologia OECOBX, Vol. 75, No. 1, p 78-82, 
February 1988. 2 fig, 2 tab, 30 ref. National Sci- 
ence Foundation Grants No. BSR 861-2381 and 
BSR 83-14925. 


Descriptors: *Marshes, *Saline water, *Plant popu- 
lations, *Salt tolerance, *Marsh plants, Halophytes, 
Grasses, Photosynthesis, Salt marshes, Osmosis. 


Physiologic mechanisms involved in tolerance to 
short-term inundation by salt water were studied in 
two populations (one salt-tolerant, one not salt- 
tolerant) of Andropogon glomeratus. Both types of 
plants were subjected to a 5-day watering treat- 
ment of half-strength synthetic seawater. Gas ex- 
change and water relations parameters were meas- 
ured before and during the treatment. Photosyn- 
thetic recovery was followed for 10 days after the 
saline water application. Photosynthetic carbon di- 


oxide uptake was substantially inhibited in both 
populations. Stomatal conductances decreased and 
intercellular carbon dioxide concentrations in- 
creased, indicating non-stomatal. factors were pri- 
marily responsible for the decrease in carbon diox- 
ide uptake. When saline watering was discontin- 
ued, photosynthetic capacity increased more rapid- 
ly in the salt-tolerant population and reached pre- 
treatment level after 6 days. A-Ci curves measured 
before and after salinity treatment indicated a de- 
crease in the carboxylation efficiency, and suggest- 
ed a proportionately greater metabolic inhibition 
relative to the increase in the stomatal limitation. 
Osmotic potentials reached normal after 2 days in 
the tolerant population, but there was no change in 
the osmotic potentials or the water potential at the 
point of turgor loss in the nontolerant population. 
The salt-tolerance mechanism was shown to 
depend on rapid osmotic adjustment and recovery 
of photosynthetic capacity shortly after the end of 
exposure to the saline water rather than an increase 
in photosynthesis during the exposure. (Cassar- 
PTT 


W88-06289 


NEOPLASTIC AND OTHER DISEASE IN FISH 
IN RELATION TO TOXIC CHEMICALS: AN 
OVERVIEW, 

National Marine Fisheries Service, Seattle, 
Northwest and Alaska Fisheries Center. 

For primary bibliographic entry see Field SC. 
W88-06291 


WA. 


MARINE POLLUTION PROBLEMS, NORTH 
AMERICAN WEST COAST, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

For primary bibliographic entry see Field 5B. 
W88-06292 


AQUATIC POLLUTION PROBLEMS, NORTH 
ATLANTIC COAST, INCLUDING CHESA- 
PEAKE BAY, 

New York Univ. Medical Center, Tuxedo Park. A. 
J. Lanza Research Labs. 

For primary bibliographic entry see Field 5B. 
W88-06293 


ORGANIC COMPOUNDS OF ENVIRONMEN- 

TAL CONCERN IN THE GULF OF MEXICO: A 

REVIEW, 

Texas A and M Univ., College Station. Dept. of 

Oceanography. 

For primary bibliographic entry see Field 5B. 
88-06294 


AQUATIC POLLUTION PROBLEMS, SOUTH- 
EASTERN U.S. COASTS: HISTOPATHOLOGI- 
CAL INDICATORS, 

Gulf Coast Research Lab., Ocean Springs, MS. 
For primary bibliographic entry see Field 5C. 
W88-06295 


AQUATIC POLLUTION PROBLEMS _ IN 
JAPAN, 

Aichi Cancer Center Research Inst., 
(Japan). 

For primary bibliographic entry see Field 5C. 
W88-06298 


Nagoya 


DISSOLVED AND SUSPENDED YELLOW 
SUBSTANCE IN THE WATERS OF THE GULF 
OF RIGA, 

eae erga Inst. of the Fish Industry, Riga 
(USS 

A. K. Oe, and I. O. Rugayn 

Oceanology ONLGAE, Vol. 26, No. 4, p 462-467, 
February 1986. 3 fig, 2 tab, 15 ref. 


Descriptors: *Water pollution sources, *Estuaries, 
*Organic matter, Gulf of Riga, Suspended solids, 
Humic acids, Salinity. 


A yellow substance in the Gulf of Riga was stud- 
ied during 1980-1982. Its concentration (in mg 
carbon per liter) in the dissolved phase was 0.55- 
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6.30 at the rivermouth zone and 0.90-3.20 in the 
saline water; in the suspended form, 0.010-0.170. 
This colored matter accounted for 17-41% of dis- 
solved organic matter and 2-14% of suspended 
organic matter. The concentration of suspended 
yellow organic matter in the upper layer of the bay 
was inversely correlated with salinity. Terrigenous 
humus was one of the components that produced 
distinctive changes in the absorption spectra of the 
plankton. Calculations showed that about 10% of 
the terrigenous humus is flocculated in the bay 
during spring. (Cassar-PTT) 

W88-06307 


EFFECT OF HUMIC ACIDS ON BEHAVIOR 
OF HEAVY METALS IN_ ESTUARINE 
WATERS, 

Hydrochemical Inst., Rostov-na-Donu (USSR). 
For primary bibliographic entry see Field 5B. 
W88-06308 


ZINC, COPPER AND LEAD CONTENT OF 
SODIUM ALGINATE FROM BROWN ALGAE, 
Akademiya Nauk SSSR, Vladivostok. Inst. Biolo- 
gii Morya. 

For primary bibliographic entry see Field 5B. 
W88-06310 


LONG-TERM BIOLOGICAL DATA _ SETS: 
THEIR ROLE IN RESEARCH, MONITORING, 
AND MANAGEMENT OF ESTUARINE AND 
COASTAL MARINE SYSTEMS, 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

D. A. Wolfe, M. A. Champ, D. A. Flemer, and A. 

J. Mearns. 

Estuaries ESTUDO, Vol. 10, No. 3, p 181-193, 
September 1987. 6 fig, 68 ref. 

Descriptors: *Estuaries, *Data collections, *Moni- 
toring, *Research priorities, *Sampling, *Coastal 
zone management, Management, Biological sam- 
ples, Information systems, Documentation, Field 
tests, Ecosystems. 


Long-term records of biological data are extremely 
valuable for documenting ecosystem changes, for 
differentiating natural changes from those caused 
by humans, and for generating and analyzing testa- 
ble hypotheses. Long-term sampling, however, is 
generally discouraged by a variety of institutional 
disincentives, so that today such records are un- 
common. Approaches for overcoming these disin- 
centives through improved research planning and 
design are discussed, including clearer a priori 
definition of management and regulator actions 
and information needs, more rigorous adherence to 
hypothesis formulation and testing, and proper spa- 
tial and temporal scaling in sampling. The differ- 
ences between prospective study design, in which 
the foregoing elements are essential for cost-effec- 
tiveness, and retrospective analysis, which relies on 
reconstruction of long-term records from existing 
data sets are considered. The great value of retro- 
spective analysis of encountered data, and the im- 
portance of renewed attention to archiving of data 
sets with documented data quality, intercalibration 
and documentation of methodologies, and long- 
term storage of samples for future analysis is dem- 
onstrated. Such practices are essential to ensure the 
quality of long-term records that are reconstructed 
for retrospective examination of new hypotheses in 
the future. (Author's abstract) 
W88-06332 


FIELD SAMPLING IN ESTUARIES: THE RE- 
LATIONSHIP OF SCALE TO VARIABILITY, 
Florida State Univ., Tallahassee. Center for Aquat- 
ic Research and Resource Management. 

For primary bibliographic entry see Field 7A. 
W88-06333 


COPPER, ZINC, AND ORGANOTIN AS LONG- 
TERM FACTORS GOVERNING THE DISTRI- 
BUTION OF ORGANISMS IN THE FAL ESTU- 
ARY IN SOUTHWEST ENGLAND, 

Marine Biological Association of the United King- 
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dom, Plymouth (England). ; 
For primary bibliographic entry see Field SC. 
W88-06334 


LONG-TERM CHANGES IN BENTHIC POPU- 
LATIONS IN SOME WEST EUROPEAN 
COASTAL AREAS, 

Dunstaffnage Marine Research Lab., Oban (Scot- 
land). 

For primary bibliographic entry see Field 5C. 
W88-06335 


LONG-TERM VARIATION IN MESOHALINE 
CHESAPEAKE BAY MACROBENTHOS: SPA- 
TIAL AND TEMPORAL PATTERNS, 

Versar, Inc., Columbia, MD. 

A. F. Holland, A. T. Shaughnessy, .and M. H. 
Hiegel. 

Estuaries ESTUDO, Vol. 10, No. 3, p 227-245, 
September 1987. 12 fig, 5 tab, 60 ref. Maryland 
Department of Natural Resources, Power Plant 
Research Program Contract No. P46-84-02. 


Descriptors: *Estuaries, *Salinity, *Benthos, *Spa- 
tial distribution, *Temporal distribution, Sedi- 
ments, Chesapeake Bay, Potomac River, Seasonal 
variation, Dissolved oxygen, Oxygen, Predation, 
Fish, Crabs, Shellfish, Marine animals, Population 
dynamics, Mortality. 


Macrobenthos, sediments, and environmental con- 
ditions were sampled in the mesohaline region of 
western Chesapeake Bay (1971-1984) and the Poto- 
mac River (1980-1984). The survey data were used 
to quantify variation in macrobenthos and the 
physicochemical environment due to seasonal dy- 
namics, spatial pattern (regional and local), and 
annual as well as long-term trends. Field experi- 
ments were conducted to test hypotheses suggest- 
ed by the analysis of the survey data. Long-term 
and regional changes in the physicochemical envi- 
ronment, particularly salinity and dissolved oxygen 
concentrations, had major influences on regional 
and long-term abundance patterns of macro- 
benthos. Two major species groups were identified 
along the mesohaline salinity gradient: those char- 
acteristic of high and low mesohaline salinities. 
Salinity increased and dissolved oxygen concentra- 
tion below the pycnocline declined over the 14 
years. Estuarine endemic and euryhaline marine 
species concomitantly decreased in abundance. Op- 
portunistic species responded to increasing salinity 
and declining oxygen levels with increases in abun- 
dance. Predation on macrobenthos by fish and 
crabs affected the amplitude of annual recruitment 
pulses. Food availability apparently determined the 
magnitude of summer macrobenthic mortality. 
Spring was a critical period for the establishment 
of distributional patterns. The macrobenthos of the 
upper Chesapeake Bay was relatively stable over 
the study period mainly due to the stability and 
predictability of physicochemical processes con- 
trolling recruitment patterns. (Author's abstract) 
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The densities of sand lace (Ammodytes ameri- 
canus) larvae were compiled during 17 years of a 
32-year interval (1951-1983). High densities were 
seen during the winters of 1965-66 and 1978-79; 
low densities, in 1971-74. A regular increase in 
numbers during the late 1970s with a peak in 1978- 


79 coincided with increases in population found 
throughout the coastal northwest Atlantic Ocean. 
In Long Island Sound, sand lace larval densities 
started to decline in 1980, continuing through 
1983. However, densities in coastal Atlantic areas 
during the 1980s remained at least at their peak of 
1976-78. Larval densities varied seasonally. Hatch- 
ing usually began in December (24.6% of total 
larvae captured) and continued through January 
(40.0%), February (13.6%), March (15.4%), April 
(2.5%), and May (0.3%). Environmental variables 
which might contribute to sand lace larval densi- 
ties were examined: salinity, water temperature, 
and timing of spawning in relation to the spring 
phytoplankton bloom. Salinity varied less than 2% 
for all years of any given month; it was not be- 
lieved to be an important factor. Water tempera- 
ture showed some correlation; warm water tem- 
peratures in December were associated with low 
larval densities. Eggs hatched in early December 
could develop into larvae before the spring phyto- 
plankton became available for feeding. However, it 
is also possible that prematurely hatched sand lace 
could survive without feeding if January tempera- 
tures were 0 to 2 C. In years of high larval density 
food competition would be more intense, leading 
to a smaller number of age-0 recruits and conse- 
quently a smaller number of age-1 spawners the 
following year. Predation by Atlantic mackerel, 
common terns, and least terns is also another possi- 
ble control on density, since their migration coin- 
cides with the metamorphosis of sand lace larvae 
into juvenile fish. Differences were noted in the 
age composition of sand lace populations in Long 
Island Sound and the northwest Atlantic, the 
former consisting of 75% ages 0 to 1 year (none 
captured older than 3) and the latter consisting of 
ages 0 to 6 years. (Cassar-PTT) 
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Observations of tidal currents are traditionally ana- 
lyzed by means of spectral analysis, to ensure that 
only tidal frequencies are present and by harmonic 
analysis, to obtain the amplitude and phases of the 
tidal constituents and to allow the prediction of 
future currents. When this was done for a series of 
records obtained in the St. Lawrence it was found 
that 95% of the energy was at the tidal frequen- 
cies, and that the calculated ‘tidal constituents’ 
allowed hindcasting the tidal currents with great 
accuracy. However, neither the amplitudes nor the 
phases of the ‘tidal constituents’ could be interpret- 
ed as standing or progressive waves over the 
whole estuary and these amplitudes and phases 
seemed to be entirely uncorrelated, even though 
the observations were separated by relatively short 
distances when compared to the expected wave 
lengths of the barotropic waves. The topography 
and density field of the estuary allow the genera- 
tion and propagation of internal gravity waves at 
the same frequencies as the barotropic tides but 
with much shorter wave lengths. These internal 
tides may interfere linearly with the barotropic 
tidal currents, causing phase and amplitude vari- 
ations, depending upon the location in the estuary 
and the density field in the estuary. By means of 
admittance calculations on very short portions of 
the observed currents records, it is possible to 
show that the amplitudes and phases of the ‘tidal 
constituents’ obtained from the harmonic analyses 
vary in a way that would be expected if both 





barotropic and internal tides were present in the 
estuary. (See also W88-06496) (Author's abstract) 
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In the course of fisheries oceanography research, it 
was found necessary to gap-fill an existing tidal 
record at Yarmouth, Nova Scotia, and to hindcast 
the record for a five-year period prior to the 
establishment of the tide gauge, specifically for 
low frequency (periods > 12 hours) oscillations. A 
‘neighboring’ time series, at Saint John, New 
Brunswick, was determined by cross-spectral anal- 
ysis to be coherent with Yarmouth at the desired 
low frequencies. After suitable low pass filtering 
and decimation of the two time series for the 
longest period for which both had complete 
records, the ‘admittance’ between the two was 
calculated. The resulting gain and phase informa- 
tion was then Fourier Transformed into the im- 
pulse response function, with Saint John as input. 
The Saint John record was then filtered with the 
impulse-response function weights which pro- 
duced a synthetic low frequency signal for Yar- 
mouth which differed from the actual by about 
5%. (See also W88-06496) (Author's abstract) 
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An attempt was made to obtain the geometrical 
distribution of tides in a region by dividing the 
ocean into small areas where the spatial distribu- 
tion of tides can be neglected. The problem is then 
reduced to that of a time series analysis. The 
problems encountered in the analysis due to the 
irregularity of the sampling interval and the bias 
caused by the geoidal height remained in the sea 
surface height, is discussed. The major lobe of the 
spectrum of the data sampler with an irregular 
sampling. interval repeats at an interval 1/MT 
where MT is defined as the median of the sampling 
intervals. At any frequency outside the major lobe, 
the spectrum maintains a level of about 5% of the 
major lobe. The spectrum of the sea surface height 
shows the effect of aliasing and, therefore, the 
covariance vector and the result of the harmonic 
analysis could be biased. The aliasing is caused by 
the fact that the data can not be smoothed prior to 
the analysis to reduce the undesired components in 
the spectrum. The major sources of energy could 
be the large residues of the geoidal height in the 
sea surface height data. The result of the analysis is 
unsatisfactory due to the large noise level in the 
data. The standard error of the estimate is about 50 
cm, which is about equal to the amplitude of K1 
and about one-half the amplitude of M2 in the area. 
(See also W88-06496) (Lantz-PTT) 
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The Sooke Inlet System on the West Coast of 
Vancouver Island consists of a shallow harbor, 
freely connected to an inland basin with seasonally 
varying fresh water inflow at the mouth of the 
basin. A summary of salinity, temperature, water 
current, and tidal elevation data is presented. A 
two-dimensional, barotropic tidal model was used 
to predict circulation within the basin. These cal- 
culations and the observed currents were com- 
pared. The model appears to be a valid predictor 
of currents within Sooke Basin during periods of 
low fresh water input and non-stratification. The 
system is characterized by non-stationary counter- 
rotating gyres which are born on the flood tide and 
persist into the ebb tide. Spectral analysis appears 
to be an effective method of verifying the model 
and for predicting harmonic components in the 
circulation. The model also predicts areas where 
critical current behavior should be monitored. (See 
also W88-06496) (Lantz-PTT) 
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Since 1954, daily observations of the water temper- 
ature in the York River estuary have been made at 
Gloucester Point, Virginia. The time series record 
varies over the period of observations. Initially 
daily temperature extremes were monitored using a 
mercury maximum and minimum thermometer. 
The primary data were daily extreme temperatures 
for the years 1954 to 1977 inclusive. Daily mean 
temperatures were calculated by averaging the 
daily extremes. For short data gaps (of a few days) 
data from a back-up instrument were used. For 
more lengthy periods with missing values, the data 
gaps were left in the record. Data gaps were 
greatest for the years 1964, 1968 and 1972. Box- 
Jenkins models were useful tools for the analysis 
and interpretation of water temperature time series 
for estuaries, and for creating synthetic tempera- 
ture series. For the York River Estuary the earth's 
rotation about the sun results in a strong seasonal 
variation which can be approximated by a single 
sine wave. This behavior consistent over the 24 
years of record. Therefore the best prediction of 
water temperatures far into the future (months or 
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years) is that obtained using the record mean and 
the annual cycle. A number of factors introduce a 
stochastic aspect to the record. For the York River 
estuary four ARIMA models provided a good fit 
to the data. The simplest of these, the first order 
autoregressive process, was selected as the best. 
This model is capable of projecting future water 
temperatures up to about 15 days in advance. For 
longer periods the deviation decreases and the 
prediction approaches the annual harmonic. (See 
also W88-06496) (Lantz-PTT) 

W88-06532 


APPROPRIATE SAMPLING PROCEDURES 
FOR ESTUARINE AND COASTAL ZONE 
WATER-QUALITY MEASUREMENTS, 

Tudor Engineering Co., San Francisco, CA. 

For primary bibliographic entry see Field 7A. 
W88-06541 


EIGENMATRIX REPRESENTATIONS OF RA- 
DIANCE DISTRIBUTIONS IN LAYERED NAT- 
URAL WATERS WITH WIND-ROUGHENED 
SURFACES, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 

For primary bibliographic entry see Field 2H. 
W88-06544 


NUMERICAL MODEL FOR THE COMPUTA- 
TION OF RADIANCE DISTRIBUTIONS IN 
NATURAL WATERS WITH WIND-ROUGH- 
ENED SURFACES, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 

For primary bibliographic entry see Field 2H. 
W88-06558 


PATTERNS OF MOVEMENT OF STRIPED 
BASS AND WHITE PERCH LARVAE IN THE 
HUDSON RIVER ESTUARY, 

For primary bibliographic entry see Field 2H. 
W88-06641 


CONTRIBUTION TO THE BIOLOGY OF 
SHORTNOSE STURGEON IN THE HUDSON 
RIVER ESTUARY, 
Mid-Atlantic Fishery 
Dover, DE. 

T. B. Hoff, R. J. Klauda, and J. R. Young. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
171-189, 5 fig, 5 tab. 


Management — Council, 


Descriptors: *Sturgeon, *Hudson River, *Fish 
physiology, *Fish populations, *Monitoring, Estu- 
aries, Fisheries, Bass, Entrainment, Population den- 
sity, Larvae. 


An analysis and summary of data from research 
gathered during the 1970's on shortnose sturgeon 
biology in the Hudson River estuary are presented. 
From 1969 through 1980, 588 yearling and older 
shortnose sturgeon were collected by four major 
environmental consulting firms as part of projects 
sponsored by utility companies. More than half of 
the shortnose sturgeon captures between 1969 and 
1980 occurred during June. The preponderance of 
June catches may indicate a movement of short- 
nose sturgeon into the striped bass sampling area 
during May and June from upstream areas of the 
estuary. Collected sturgeon ranged from 98 mm to 
1,100 mm total length. Weights for 55 individuals 
ranged from 3 g to 6,700 g. Few young-of-the-year 
(larvae and juvenile) shortnose or Atlantic stur- 
geons were collected because of the difficulty in- 
volved in sampling these stages. These incidental 
catches contribute to the growing body of data 
which suggests that a viable shortnose sturgeon 
population exists in the Hudson River estuary. 
Preliminary findings of a five-year study of 
Hudson River sturgeons begun in 1975 suggest that 
the Hudson estuary has one of the largest populaa- 
tions of shortnose sturgeon in the United States. 
(See also W88-06638) (Geiger-PTT) 
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Studies were carried out by Texas Instruments 
from 1973 through 1980 along the tidal part of the 
Hudson River to examine the distribution of early 
life stages of selected Alosa species (American 
shad, alewife, and blueback herring). The distribu- 
tion of eggs reflected species specific differences in 
spawning times, although some river herring eggs 
were taken with American shad eggs. Peak densi- 
ties of shad eggs occurred in mid-May, while peak 
densities of river herring eggs occcurred in mid- to 
late May. River herring eggs persisted later in the 
summer than American shad eggs. The distribution 
of American shad and river herring larvae showed 
progressive downstream dispersal from areas of 
highest egg densities. The yolk-sac larvae and post- 
larvae of all three species are planktonic and there- 
fore vulnerable to dispersal by passive transport 
mechanisms. Juvenile American shad reached peak 
abundance in the upper and middle zones of the 
estuary by early July. The majority of juvenile 
American shad left the study area by late Octover. 
Juvenile alewives appeared about a month later 
than juvenile American shad. The juvenile ale- 
wives remained in the shallows or near mouths of 
the tributary streams where they were spawned for 
several weeks, then moved offshore as they grew. 
The distribution and movements of blueback her- 
ring differ from those of the alewife and American 
shad. Peak catches of blueback herring occurred in 
early to mid-August. Blueback herring remain in 
the vicinity of their natal areas throughout the 
summer. By November, virtually all juvenile biue- 
back herring had left the study zone. There was 
little evidence of clear zonal size differences in 
juvenile blueback herring in the Hudson. Evidence 
of mechanisms of niche segregation among juve- 
niles of Alosa species is presented. (See also W88- 
06638) (Geiger-PTT) 
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Results of studies carried out by Texas Instruments 
on the Atlantic tomcod from 1975 through 1980 in 
the Hudson River estuary are outlined. Hudson 
River Atlantic tomcod become sexually mature 
during the fall of their first year of life. The 
spawning period extends from mid-December 
through the end of January with some annual 
variation. Sex-specific movements of adults to and 
from the spawning area were inferred from sex- 
ratio data. During five spawning seasons, adults 
were most abundant between Tappan Zee and 
Poughkeepsie, with substantial catches generally 
occurring in the West Point region. Since spawn- 
ing behavior could not be observed in the river 


due to ice cover, courtship and spawning behavior 
was studied in laboratory experiments collected 
from the Hudson River estuary in January and 
February 1978. Atlantic tonicod eggs are heavy, 
sink to the bottom, and settle into the substratum 
over which they are spawned. Peak densities of 
yolk-sac larvae occurred in mid-March. Post yolk- 
sac larvae were the most dense in March to mid- 
April. Since newly hatched Atlantic tomcod larvae 
swim to the surface, they may be subject to down- 
river displacement — periods of heavy fresh- 
water flow. Densities of juveniles peaked in the 
first three weeks of May. The upriver movement 
of juveniles appears to be associated with the 
upriver movement of the salt front. The growth of 
juvenile tomcod was inversely related to water 
temperature. Summer temperatures also appear to 
be an important determinant of year-class success. 
(See also W88-06638) (Geiger-PTT) 
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Since Gammarus tigrinus is one of the most abun- 
dant and widely distributed estuarine organisms, 
details of its biology are fundamental to an under- 
standing of nutrient cycling and productivity in 
estuaries. As part of a baseline study to assess the 
ecological importance of G. tigrinus, the following 
aspects of its biology were intestigated: length- 
weight re mae age-specific growth rates; 
feeding ecology of the species and the resultant 
effects of diet on growth and reproductive param- 
eters; and reproductive biology and the effect of 
female size on fecundity. Three diets were chosen 
to test the effects of nutrition on growth and 
reproduction: maple leave detritus, Daphnia pulex, 
and diatoms. The dietary regimen of the amphi- 
pods had a variable effect on the individual's 
growth. At the second moult, after an average of 
eight days on their respective diets, the animals on 
the carnivorous diet had a mean increase in length 
greater than the others by a factor of 4. Diet 
primarily affected one of the three parameters of 
the reproductive process. Gammarids feeding as 
detritivores showed a significant decrease in dura- 
tion of amplexus when the animals paired with a 
male on the same diet. Amphipods feeding as her- 
bivores showed no change in duration of amplexus, 
but there was an increase of 3 in the average 
number of young produced. Amplexus and inter- 
moult durations were unchanged on the carnivo- 
rous diet; however, there was a statistically signifi- 
cant mean increase of 4.82. young. Analysis of 
variance revealed no change in duration of inter- 
moult or duration of amplexus, but animals on the 
detritus diet produced fewer young than those on 
the other diets. (See also W88-06638) (Geiger- 
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Denitrification rates (N2 production), and benthic 
ammonium, nitrate and oxygen fluxes were meas- 
ured along a salinity gradient in Ochlockonee Bay 
(Florida, USA) over an annual cycle. Denitrifica- 
tion rates ranged from 0 to 210 micrograms-at N/ 
sq m/h. Lowest rates of denitrification were meas- 
ured in late winter and highest rates in late spring. 
A major portion of the organic nitrogen cycled 
through the sediments is denitrified; on an annual 
basis an average of 69% of the benthic nitrogen 
flux is N2 and 31% is ammonia, nitrite and nitrate. 
During summer the amount of nitrogen lost from 
the recycling pathway by denitrification is equiva- 
lent to about 40% of the nitrogen requirements of 
the phytoplankton. The major source of NO3(-) or 
NO2(-) for denitrification is from nitrification in 
the sediments, not diffusion of NO3(-) or NO2(-) 
from the overlying water. Denitrification is a 
major removal mechanism for nitrogen in Och- 
lockonee Bay, and removes, on an annual basis, an 
amount of nitrogen equivalent to 54% of the river 
input of dissolved inorganic nitrogen N2O fluxes 
were small compared to N2 fluxes; N2O/N2 ratios 
in March were less than 0.01. (Author's abstract) 
W88-06672 


FATE AND EFFECTS OF SEWAGE SLUDGE IN 
THE COASTAL MARINE ENVIRONMENT: A 
MESOCOSM EXPERIMENT, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

For primary bibliographic entry see Field SB. 
W88-06673 


BOX MODEL ANALYSIS OF BACTERIAL 
FLUXES IN THE ST. LAWRENCE ESTUARY, 
Institut Maurice-Lamontagne, Mont-Joli (Quebec). 
J. Painchaud, D. Lefaivre, and J. C. Therriault. 

Marine Ecology - Progress Series MESEDT, Vol. 
41, No. 3, p 241-252, December 1987. 6 fig, 5. tab, 
50 ref. Bio-Conseil Inc. contract FP715-2-00814. 


Descriptors: *Estuarine environment, *Mathemati- 
cal analysis, *Populations, *Distribution patterns, 
*Bacterial analysis, *Fluctuations, *Saline water 
intrusion, *Bacteria, *Model studies, Heterotrophic 
bacteria, Mathematical models, Distribution 
graphs, Chlorophyll a, Salinity. 


To interpret the distribution of bacteria in the St. 
Lawrence Estuary, Canada, and in a attempt to 
identify the processes controlling it, bacterial abun- 
dance, heterotrophic activity, chlorophyll a, tem- 
perature and salinity data were examined. Bacterial 
data in particular were analyzed using a 2-dimen- 
sional box model. Horizontal and vertical bacterial 
fluxes were calculated for each box and net rates, 
indicative of production and loss of bacteria, were 
estimated. The model was characterized by large 
negative fluxes downstream of the salinity intru- 
sion which, in combination with experimental and 
microscopical evidence, suggests that freshwater 
bacteria entrained in brackish waters died massive- 
ly. Calculations and field measurements showed 
that the growth of bacteria entrained upstream in 
the deep layer of the estuary could be sufficient to 
make up for the loss of the freshwater bacteria and 
maintain the observed distribution. The results sug- 
gest that the limit of salinity intrusion is a sharp 





ecological barrier between 2 distinct communities: 
the freshwater community on one side and the 
estuarine community on the other side. Loss terms 
observed further downstream were possibly due to 
intense grazing by flagellates, themselves preyed 
upon by the large copepod populations existing in 
the same area. The hypotheses generated by the 
field data and the flux calculations are summarized 
in the conceptual model. (Author's abstract) 
W88-06674 


MICROBIAL TROPHODYNAMICS IN 
DELAWARE ESTUARY, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
R. B. Coffin, and J. H. Sharp. 

Marine Ecology - Progress Series MESEDT, Vol. 
41, No. 3, p 253-266, December 1987. 9 fig, 2 tab, 
70 ref. US NOAA Office of Sea Grant NA80AA- 
D-00106 and NA83AA-D-0017. 


THE 


Descriptors: *Estuarine environment, *Bacteria, 
*Phytoplankton, *Delaware Estuary, *Flagellates, 
*Microbiological studies, *Trophic level, *Popula- 
tion dynamics, Spatial distribution, Philadelphia, 
Mineralization, Organic compounds, Seasonal dis- 
tribution, Temperature effects, Biomass, Carbon 
cycle. 


The relationship between bacteria, phytoplankton 
and heterotrophic microflagellates is examined 
over large spatial and seasonal scales in the Dela- 
ware Estuary, USA. The estuary was sampled 
along the main salinity axis (0 to 30 ppt), from near 
Philadelphia to the mouth, between February and 
August 1985. Samples were analyzed for bacterial 
abundance and production, for heterotrophic mi- 
croflagellate abundance and grazing rate on bacte- 
ria, and for phytoplankton production and biomass. 
Temperature was a major factor that regulated 
bacteria and microflagellates. With the exception 
of cold periods, bacteria and microflagellates ap- 
peared to respond to phytoplankton production. 
During the spring and summer, bacterial produc- 
tion and microflagellate grazing were highest in 
the lower estuary, where phytoplankton produc- 
tion was also highest. Bacterial production was on 
average 23% of the phytoplankton carbon produc- 
tion. In this area of the estuary grazing on bacteria 
was highest. Bacterivores grazed 95% of the bacte- 
rial production. Estimates on the carbon flow from 
phytoplankton to bacteria and subsequently to mi- 
croflagellates suggest that bacteria and microfla- 
gellates do not return lost phytoplankton produc- 
tion to the main phytoplankton-zooplankton food 
chain in the Delaware Estuary. Instead, it appears 
that the primary effect of heterotrophic microbes is 
the mineralization of organic compounds to their 
inorganic constituents. (Author's abstract) 
W88-06675 


SEASONAL AND THREE-YEAR VARIABILITY 
OF MEIOBENTHIC NEMATODE POPULA- 
TIONS AT TWO ESTUARINE SITES, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
R. A. Eskin, and B. C. Coull. 

Marine Ecology - Progress Series MESEDT, Vol. 
41, No. 3, p 295-303, December 1987. 3 fig, 4 tab, 
30 ref. NSF Biological Oceanography Section 
Grants OCE 80-07968, OCE 83-08114, and OCE 
85-21345; NSF Ecosystems section LTER Pro- 
gram Grant DEB 80-12165. 


Descriptors: *Estuarine environment, *Seasonal 
variation, *Nematodes, *Bottom sampling, 
*Benthic fauna, *Population dynamics, *Species 
composition, Sand, Mud, Diatoms, Bacteria, South 
Carolina, Estuaries, Fish, Predation. 


Three years of continuous sampling of nematode 
species at 2 South Carolina estuarine sites (1 sand, 
1 mud) indicate different species assemblages, 
abundance and seasonal patterns. Year-to-year var- 
iability was not great and was similar at both sites. 
The mud species were distinctly seasonal; the sand 
community lacked distinct seasonality. Juvenile 
fish predation probably controlled the seasonal 
population changes at the mud site, whereas at the 
sand site the lack of seasonality is thought to be 
due to and active hydrodynamic regime which 
maintained the fauna at a relatively constant abun- 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


dance. While 98 species were identified from the 
mud and 123 from the sand, only 6 in mud and 5 in 
sand were high enough in relative abundance to 
each comprise 3% or more of the total nematodes. 
These 11 species are discussed in detail. Correla- 
tion of nematode species abundance (and their life 
stages, e.g.. female, male, juvenile) with physical 
(temperature, salinity, redox depth) and biological 
factors (diatom, bacterial abundance) were uninfor- 
mative. There were no more significant correla- 
tions than expected by chance. Neither a gravid 
female nor a juvenile maximum preceded the abun- 
dance maximum of any species suggesting that 
either the generations were overlapping and/or the 
nematodes had a continuous or protracted repro- 
ductive activity. (Author's abstract) 

W88-06676 


RELATIONSHIPS BETWEEN MACROALGAL 
BIOMASS AND NUTRIENT CONCENTRA- 


TIONS IN A HYPERTROPHIC AREA OF THE 
VENICE LAGOON, 

Venice Univ. (Italy). Dept. of Environmental Sci- 
ence. 

For primary bibliographic entry see Field 5C. 
W88-06683 


LACUNAL GAS DISCHARGE AS A MEASURE 
OF PRODUCTIVITY IN THE SEAGRASSES 
ZOSTERA CAPRICORNI, CYMODOCEA SER- 
RULATA, AND SYRINGODIUM ISOETIFO- 
LIUM, 

Commonwealth Scientific and Industrial Research 
Organization, Cleveland (Australia). Marine Labs. 
For primary bibliographic entry see Field 2H. 
W88-06698 


SEED-BANK DEVELOPMENT, GERMINA- 
TION AND EARLY SEEDLING SURVIVAL OF 
TWO SEAGRASS SPECIES FROM THE NETH- 
ERLANDS: ZOSTERA MARINA L. AND ZOS- 
TERA NOTHII HORNEM, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Nature Conservation. 

M. J. M. Hootsmans, J. E. Vermaat, and W. Van 
Vierssen. 

Aquatic Botany AQBODS, Vol. 28, No. 3-4, p 
275-285, August 1987. 5 fig, 2 tab, 22 ref. 


Descriptors: *Zostera, *Aquatic plants, *Sea 
grasses, *Salinity, *Zandkreek, *Temperature ef- 
fects, *Germination, Plant physiology. 


Flowering and seed-bank development of annual 
Zostera marina L. and perennial Z. noltii Hornem. 
were studied in the Zandkreek (southwest Nether- 
lands). Flowering of Z. noltii started at the end of 
June and continued until the end of September. A 
maximum of ca. 1000 flowering shoots (11% of the 
total amount of shoots/sq m) occurred in early 
August. Flowering of Z. marina started at the end 
of July and continued through the end of October. 
Seed banks of both species appeared to be annual. 
Actual seed densities of Z. noltii were much lower 
than predicted on the basis of the amount of in- 
florescences. Germination was studied in the labo- 
ratory in relation to temperature (10, 20, and 30 
degree C), salinity (1.0, 10.0, 20.0, 30.0, and 40.0%) 
and stratification (at 4 degree). Both species 
showed a maximal germination at 30 degree C and 
1.0% salinity, decreasing with higher salinities and 
lower temperatures. Stratification stimulated ger- 
mination only at salinities > = 20.0% Desiccation 
and anaerobia were lethal to Z. marina seeds. 
Seedlings of Z. marina survived best at 10 degrees 
and 1% salinity. Overall, seedlings of Z. marina 
survived better than those of Z. noltii. (Author's 
abstract) 

W88-06701 


SEASONAL DYNAMICS AND LEAF GROWTH 
OF ZOSTERA NOLTII HORNEM,. A PEREN- 
NIAL INTERTIDAL SEAGRASS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Nature Conservation. 

J. E. Vermaat, M. J. M. Hootsmans, and P. H. 
Nienhuis. 

Aquatic Botany AQBODS, Vol. 28, No. 3-4, p 
278-299, August 1987. 5 fig, 4 tab, 20 ref. 
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Descriptors: *Sea grasses, *Plant physiology, 
*Zostera, *Leaves, *Zandkreek, *Seasonal varia- 
tion, Tidal flats, Productivity. 


From May to October, 1983, seasonal dynamics 
and leaf growth of Zostera noltii Hornem, were 
studied in three permanent quadrats in the Zandk- 
reek (southwest Netherlands). Dense Z. noltii beds 
covered 100 ha of tidal flats together with occa- 
sional patches of Z. marina L. Leaf growth was 
estimated weekly using a modified leaf-marking 
method. Seasonal curves for biomass and shoot 
density were identically shaped for all plots but 
had different timing, with a strong incline in bio- 
mass increase in permanent quadrat | in the middle 
of June, permanent quadrat 2 at the end of July, 
and permanent quadrat 3 at the end of August. 
Vigorous growth occurred above a shoot density 
of 1000-2000/sq m. Mean shoot density of perma- 
nent quadrat 2 and 3 in May did not differ much 
(300-400/sq m), but distributior in permanent qua- 
drat 2 was patchy while permanent quadrat 3 was 
homogeneous. Mutuality is hypothesized as the 
cause of this difference in timing. Above a thresh- 
old density, patches may suffer less from uprooting 
by currents. Total leaf growth of Z. noltii shows 
maxima in spring and late summer (0.06 g/g ash- 
free dry weight/day), a more or less constant 
summer level (0.04 g/g per day) and declining 
values in autumn (= <0.03 g/g/day). A compari- 
son of aboveground biomass increase in permanent 
quadrat | and net leaf growth rates revealed no 
significant difference, thus validating the leaf- 
marking method used. Total leaf production of Z. 
noltii was 135 g/sq m during the study period, 
including leaf loss (51% of the production). Esti- 
mated annual aboveground biomass production of 
Z. noltii was 230 g/sq m. (Author's abstract) 
W88-06702 


PROTECTING MARINE ENVIRONMENTAL 
QUALITY FROM LAND-BASED POLLUT- 
ANTS: THE STRATEGIC ROLE OF ECOTOXI- 
COLOGY, 
Department of the 
(Nova Scotia). 

For primary bibliographic entry see Field 5G. 
W88-06753 
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JOINT PROBABILITY DISTRIBUTION OF 
STREAMFLOWS AND TIDES IN ESTUARIES, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. 

G. V. Loganathan, C. Y. Kuo, and J. Yannaccone. 
Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
237-246, 1987. 6 fig, 1 tab, 12 ref. 


Descriptors: *Floods, *Estuaries, *Tides, *Stream- 
flow, *Probability distribution, Rappahannock 
River, Chesapeake Bay, Virginia. 


A procedure was developed for estimating the 
joint probability of occurrence of correlated ex- 
treme tides and corresponding freshwater flows in 
estuaries. The method uses the Box-Cox transfor- 
mation to transform the original data to near nor- 
mality, and therefore the search for a parent distri- 
bution is avoided. It is also shown that the tradi- 
tional assumption of statistical independence for 
the jointly distributed random variables may lead 
to the underestimation of flows and tidal heights. 
The methodology was applied to the Rappahan- 
nock River in Virginia which flows into the Chesa- 
peake Bay. (Author's abstract) 

W88-06808 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


DESALINATION AND WATER REUSE ON 
LANZAROTE AND GRAN CANARIA: VISIT BY 
THE STANDING COMMITTEE ON DESALI- 
NATION AND WATER REUSE, 

Keuringsinstituut voor Waterleidingartikelen, Rijs- 
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wijk (Netherlands). 

J.C. Schippers. 

Aqua AQUAAA. Vol. 6, p 311-314, 1987. 4 fig, 2 
tab. 


Descriptors: *Desalination, *Desalination plants, 
*Water reuse, *Water supply, Reverse osmosis, 
Electrodialysis. Canary Islands. 


The water supply situation on Lanzarote and Gran 
Canaria of the Canary Islands is such that increas- 
ing the desalination capacity plus water reuse 
offers the only practical solution for meeting the 
rapidly growing demand. The reverse osmosis of 
sea water accounts for the greater part of this 
development at the expense of distillation. Electro- 
dialysis of brackish water is also contributing sub- 
stantially to this expansion thanks to the particular 
composition of the brackish water on Gran Can- 
aria. Water reuse for agriculture and horticulture is 
becoming increasingly necessary but still faces the 
problem of sea-water intrusion into the sewer 
system. The knowledge and experience that has 
already been gained on Lanzarote and Gran Can- 
aria is extremely valuable for areas with similar 
problems. The Committee intends to assist in dis- 
seminating the extremely valuable knowledge and 
experience that these islands have acquired in the 
field of desalination and water reuse. (Sand-PTT) 
W88-06270 


NANOFILTRATION EXTENDS THE RANGE 
OF MEMBRANE FILTRATION, 

FilmTec Corp., Minneapolis, MN. 

P. Eriksson. 

Environmental Progress ENVPDI, Vol. 7, No. 1, 
p 58-62, February 1988. 6 fig, 5 tab, 4 ref. 


Descriptors: *Nanofiltration, *Desalination, 
*Membrane processes, *Water treatment, *Mem- 
brane filters, *Filtration, *Reverse osmosis, Ultra 
filtration, Filters, Ions, Salts, Color removal, Or- 
ganic carbon, Hardness, Economic aspects, Costs. 


Nanofiltration is a pressure driven membrane proc- 
ess between reverse osmosis and ultrafiltration. 
The rejection is low for salts with monovalent 
anion and nonionized organics with molecular 
weight below 150 while high for salts with di- and 
multivalent anions and organics with molecular 
weight above 300. Examples of applications are 
removal of color and TOC from Florida surface 
water, removal of hardness, radium, and sulfate 
from well water, removal of sulfate from seawater 
and simultaneous removal of sodium chloride and 
concentration of organics with molecular weight 
300-1000 in the food and pharmaceutical industries. 
The investment cost for a nanofiltration plant is 
about the same as for a brackish water reverse 
osmosis plant, but the energy savings can be con- 
siderable by using nanofiltration instead of reverse 
osmosis. (Author's abstract) 

W88-06743 
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CHANGES IN WATER YIELD AFTER FIRE IN 
FYNBOS CATCHMENTS, 

Jonkershoek Forest Research Station, Stellenbosch 
(South Africa). Dept. of Environmental Affairs. 
A. J. Lindley, J. Bosch, and D. B. van Wyk. 

Water SA, Vol. 14, No. 1, p 7-12, January 1988. 6 
fig, 4 tab, 18 ref. 


Descriptors: *Forest fires, *Water yield, *Rainfall- 
runoff relationships, *Water yield improvement, 
*Prescribed burning, *Stream discharge, *Catch- 
ment areas, *Vegetation, Flow discharge, South 
Africa, Shrubs, Fynbos vegetation. 


Streamflow records from three subcatchments in 
the Zachariashoek research area near Paarl in the 
southwestern Cape (South Africa) were analyzed 
to determine the effects of prescribed burning of 
fynbos vegetation on streamflow. Treatments con- 
sisted of late spring (November) burns on six- and 
twelve-year cycles. Results indicated that burning 
six-year-old vegetation increased streamflow sig- 
nificantly. The most marked changes occurred in 
the 12-month periods immediately following two 


consecutive fires (1971 and 1977) in the same 
catchment. Streamflow increased by an average of 
7.1 mm/month (15% of the average monthly dis- 
charge over the three calibration years) after the 
1971 burn, and by an average of 5.7 mm/month 
(7% of average monthly discharge over six calibra- 
tion years) following the 1977 burn. Burning of 
twelve-year-old vegetation in another catchment 
did not cause any significant increase in stream- 
flow. The effects of burning fynbos vegetation on 
streamflow are comparatively short-lived, and 
appear to be influenced by the rate of vegetation 
recovery. Changes in streamflow occur mainly 
during the rainy season. (Author's abstract) 
W88-06218 


REEVALUATION OF THE CLIMAX CLOUD 
SEEDING EXPERIMENTS USING NOAA PUB- 
LISHED DATA, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 2B. 
W88-06232 


ANALYSIS OF RECORDING RAINGAGE 
DATA FOR THE ISRAELI Il EXPERIMENT 
PART I: EFFECTS OF CLOUD SEEDING ON 
THE COMPONENTS OF DAILY RAINFALL, 
Hebrew Univ., Jerusalem (Israel). Dept. of Atmos- 
pheric Sciences. 

A. Gagin, and K. R. Gabriel. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 913-921, August 1987. 
3 fig. 6 tab, 18 ref. NSF Contract ATM-8314063. 


Descriptors: *Cloud seeding, *Israel, *Weather 
modification, *Precipitation, *Artificial precipita- 
tion, *Rainfall, Silver iodide, Temperature effects. 


Earlier published analyses of the second Israeli 
randomized experiment (1969-75) were restricted 
to 24-h data; this paper provides more details 
which are based on continuous time data from 
recording raingages. The present analyses confirm 
that when cloud tops were warmer then -21 C, 
seeding increased the efficiency of precipitation. In 
the -21 to -11 C window, both amount and dura- 
tion of rainfall increased by 50%, but no extra rain 
events appeared. Extra rain events were apparently 
initiated by seeding when cloud-top temperatures 
were warmer (-11 C and above); however, this did 
not significantly increase the amount of rainfall. 
No effect of seeding was found when cloud tops 
were colder than -21 C. It appears that seeding 
makes the existing process of rain formation more 
effective and also induces precipitation formation 
in some clouds that would not have precipitated 
naturally. (Author's abstract) 

W88-06237 


ANALYSIS OF RECORDING RAINGAGE 
DATA FOR THE ISRAELI Il EXPERIMENT 
PART II: DIFFERENTIAL DAY AND NIGHT 
EFFECTS OF CLOUD SEEDING, 

Rochester Univ., NY. Dept. of Statistics. 

K. R. Gabriel, and A. Gagin. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 922-926, August 1987. 
4 tab, 19 ref, append. NSF Contract ATM- 
8314063. 


Descriptors: *Cloud seeding, *Israel, *Weather 
modification, *Artificial precipitation, *Rainfall, 
Silver iodide, Temperature effects. 


Separate analyses of daytime precipitation was ana- 
lyzed based on data from recording raingages of 
the second Israeli randomized experiment. These 
analyses seemed important because there are a 
number of hypotheses on the differential effects of 
Agl seeding during the day and at night, and 
because about half of the seeding of this experi- 
ment was done at night. The findings are equivocal 
because of the large variability of the data which 
had to be broken down by categories of modal 
cloud-top temperatures and 12-h (day/night) peri- 
ods. The increase of precipitation efficiency that 
had been noticed (on 24-h data) to occur in the -12 
to -21 C window appears to have been larger at 
night, but the difference is not significant. The 
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increase in the number of rain events for warmer 
clouds may have been only a daytime effect, but 
again, the present data are not conclusive. (Au- 
thor’s abstract) 

W88-06238 


POSSIBLE APPLICATION OF BACTERIAL 
CONDENSATION FREEZING TO ARTIFICIAL 
RAINFALL ENHANCEMENT, 

Tel-Aviv Univ. (Israel). 

Z. Levin, S. A. Yankofsky, D. Pardes, and N. 
Magal. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 9, p 1188-1197, September 
1987. 8 fig, 2 tab, 20 ref. 


Descriptors: *Cloud seeding, *Bacteria, *Artificial 
precipitation, *Rainfall, Ice nucleation-active bac- 
teria, Erwinia herbicola, Escherichia coli, Bacillus 
cereus, Pseudomonas syringae. 


Both gram-positive and gram-negative bacteria 
become excellent condensation nuclei when lyo- 
philized to dryness. The same freeze-dry proce- 
dure does not inactivate the highly effective freez- 
ing nuclei produced by ice nucleation active bacte- 
ria. Therefore, irrespective of their contact nuclea- 
tion potential, ice nucleation-active bacteria ought 
to effect condensation freezing at -10 C or warmer 
in cloud systems. Output from a numerical cloud 
model suggests that the condensation freezing ca- 
pability of ice nucleation-active bacteria at warmer 
temperatures could be exploited to produce rainfall 
from clouds too warm to respond positively to 
inorganic nucleants like silver iodide. (Author's 
abstract) 

W88-06245 


DROUGHT TERMiNATION AND AMELIORA- 
TION: ITS CLIMATOLOGICAL PROBABILI- 


TY, 

National Climatic Data Center, Asheville, NC. 

T. Karl, F. Quinlan, and D. S. Ezell. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 9, p 1198-1209, September 
1987. 7 fig, 4 tab, 32 ref. 


Descriptors: *Drought, *Precipitation, *Weather 
forecasting, Palmer Drought Severity Index, 
United States, Water shortage, Mathematical anal- 
ysis. 


The preliminary Palmer Drought Severity Index 
(PDSI) is calculated and disseminated operational- 
ly by the National Oceanic and Atmospheric Ad- 
ministration/U. S. Dept. of Agriculture's joint ag- 
ricultural weather facility. On an operational basis, 
this index is more aptly described as the Palmer 
Hydrological Drought Index (PHDI) in order to 
differentiate it from its hindcast value, the PDSI. 
Using the PHDI the approximate precipitation re- 
quired to ameliorate or terminate any ongoing 
drought was calculated across the U.S. for 1, 2, 3, 
and 6 months. The climatological probability of 
receiving at least the needed precipitation was 
calculated using the gamma distribution. The prob- 
ability calculations indicate that in many portions 
of the country it is quite unlikely that serious 
drought can be terminated in a single season or 
even in two seasons. Due to the varying climatolo- 
gies across the country, the probability of ending 
or ameliorating a drought varies both spatially and 
temporally in a systematic manner across the U. S. 
The annual precipitation cycle and the probability 
of receiving substantial excess precipitation above 
normal (the skewness of the precipitation distribu- 
tion) are two important characteristics of drought 
termination and amelioration in the Palmer 
Drought Model. (Author's abstract) 

W88-06246 


SEASONAL AND INTERANNUAL TRENDS OF 
SIERRA NEVADA CLOUDS AND PRECIPITA- 
TION, 

Electronic Techniques, Inc., Auburn, CA. 

T. F. Lee. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 9, p 1270-1276, September 
1987. 7 fig, 3 tab, 8 ref. Bureau of Reclamation, 





Dept. of the Interior Contract 4-CR-81-03860. 


Descriptors: *Storms. *Cloud seeding, *Clouds, 
*Precipitation, Seasonal variation, Runoff, Snow- 
melt, Rainfall. 


Seasonal and interannual variations in Sierra 
Nevada winter storms are discussed with reference 
to precipitation augmentation. Seasonal variations 
occur with respect to freezing level, storm type, 
vertical cloud distribution, mesoscale precipitation 
systems, snowmelt and runoff. Statistical results 
from a previous operational program suggest that 
cold westerly storms yield increased precipitation 
from cloud seeding. Case studies from the Sierra 
Cooperative Pilot Project have shown that post- 
frontal conditions, which closely correspond to 
cold westerly storms, are characterized by high 
supercooled liquid water contents. Eight years of 
data from the American River Basin were ana- 
lyzed which show that cold westerly storms (1) are 
more frequent in late winter and spring than earlier 
in the precipitation season, and (2) contribute 
greater precipitation in seasons of normal and 
below-normal precipitation than in above-normal 
seasons. Hydrological factors make these storms 
attractive targets for precipitation augmentation. 
(Author's abstract) 

W88-06248 


MEASUREMENTS OF FOG WATER DEPOSI- 
TION AND THEIR RELATIONSHIPS TO TER- 
RAIN FEATURES, 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 7B. 
W88-06249 


APPLICATION OF ICE NUCLEATION KINET- 
ICS IN OROGRAPHIC CLOUDS, 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

R. R. Blumenstein, R. M. Rauber, L. O. Grant, and 
W. G. Finnegan. 

Journal of Climate’ and Applied Meteorology 
JCAMEJ, Vol. 26, No. 10, p 1363-1376, October 
1987. 13 fig, 1 tab, 26 ref. NSF Grant ATM- 
8407543. 


Descriptors: *Rainfall, *Cloud seeding, *Artificial 
precipitation, *Ice nucleation, *Chemistry of pre- 
cipitation, Silver iodide, Sodium iodide, Orogra- 
phic precipitation, Nucleation, Model studies, 
Rainfall area, Freezing, Condensation. 


Ice nucleation by. AgI-Nal aerosol particles was 
characterized in the Colorado State University iso- 
thermal cloud chamber using the techniques of 
chemical kinetics. Two separate mechanisms of 
condensation-freezing ice nucleation were ob- 
served. One mechanism occurs at water saturation 
and is a characteristically slow process, with a 
half-life of 10-30 min. The other mechanism occurs 
when the environment is supersaturated with re- 
spect to liquid water. This mechanism is fast, re- 
quires less than a minute for completion, and re- 
sults in a higher yield of ice crystals than the slow 
mechanism. The mechanism, rate and yield data 
obtained were applied to an orographic cloud par- 
ticle trajectory model to assess the ice nucleation 
characteristics of AgI-Nal aerosol particles in the 
temporal and spatial scale of an orographic cloud. 
The importance of nucleation mechanism, rate and 
yield were. investigated to determine the control 
these parameters have in the extent and location of 
ice nucleation within the cloud and the effect on 
precipitation distribution. In certain conditions, ice 
crystal production was prolonged over time and 
space. Resulting precipitation occurred over large 
areas. In other conditions, ice nucleation occurred 
primarily within a zone of a few kilometers. Pre- 
cipitation then occurred in a more restricted area. 
The mechanism and rates of nucleation therefore 
can affect the targeting and analysis of seeding 
experiments in weather modification experiments. 
(Author's abstract) 

W88-06253 


SODIUM SALT TREATED CATCHMENTS FOR 
WATER HARVESTING, 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 
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Agricultural Research Service, Tucson, AZ. 

G. W. Frasier, G. R. Dutt, and D. H. Fink. 
American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 658-664, 
May-June 1987. 2 fig, 6 tab, 20 ref. 


Descriptors: *Water harvesting, *Catchment areas, 
*Sodium compounds, Precipitation, Drinking 
water, Water supply, Runoff, Sodium carbonate, 
Sodium chloride, Soil erosion, Water costs. 


A paired catchment study of field-sized water- 
harvesting plots showed that precipitation runoff 
efficiency from an area treated with a spray appli- 
cation of a sodium carbonate salt solution at a rate 
of 44.9 g of salt per sq m was 46% of the total 
precipitation compared to 33% from an untreated 
catchment for a 3-yr period. After 3 yr the treat- 
ment was no longer effective. Runoff efficiency 
evaluations with a small sprinkler of a 14-yr old, 
operational-sized, runoff-farming catchment treat- 
ed with granulated sodium chloride salt mixed into 
the soil at a rate of 1120 g of salt per sq m showed 
that runoff was 80% of the total precipitation from 
the treated areas compared to 55% from similar 
untreated areas. Measured runoff from sprinkler 
evaluations of treatment effectiveness was higher 
when distilled water was used than when using the 
local tap water. Soil erosion was not a problem on 
soils which developed a gravel protective layer on 
the catchment surface. Water costs from salt treat- 
ed catchments are estimated at $0.08 to $0.59/1000 
L in a 500 mm rainfall zone. (Author's abstract) 
W88-06343 


APPLICATIONS OF FAST RESPONSE CON- 
TINUOUS SF6 ANALYZERS TO IN SITU 
CLOUD STUDIES, 

North Dakota Univ., Grand Forks. 

J. L. Smith, and R. L. Benner. 

Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 4, p 599-612, December 1987. 13 fig, 1 
tab, 11 ref. 


Descriptors: *Measuring instruments, *SF6 analyz- 
ers, *Cloud seeding, *Cloud top mixing, *Clouds, 
Sulfur hexafluoride, Cloud physics, Mathematical 
equations, Plumes, Tracers, Ice formation, Ice. 


The airborne applications of two recently devel- 
oped analyzers for sulfur hexafluoride (SF6) to 
investigations of cloud top mixing and cloud seed- 
ing are described. The analyzers were developed 
by Aero Vironment (AV) and by Washington 
State University (WSU). Both analyzers were ca- 
pable of detecting cumulus-scale plume features. 
The more elaborate flow control mechanism in the 
AV analyzer was helpful in reducing the effects of 
altitude on the instrument response, while the 
faster response and lower baseline noise level of 
the WSU analyzer were necessary to detect many 
plume features. A midcloud injection of SF6 was 
followed as it mixed through the tops of a small 
cumulus cloud. The tracer plume was first detect- 
ed upshear, then mixed through the cloud top 
region as the cloud top began to collapse. A plume 
of Agl cloud seeding agent mixed with SF6 was 
used to investigate the activation and growth of ice 
particles in a stratocumulus cloud which was over- 
seeded. The SF6 tracer and ice particle plumes 
remained colocated during the 45 minute sampling 
period, except for one region of ice particles which 
had begun to separate from the SF6 26 minutes 
after the cloud was treated. The growth of ice was 
limited by water vapor diffusion into the seeding 
plume. The measured tracer concentrations were 
used to estimate the fraction of the seeding nuclei 
which had activated and grown to detectable sizes. 
A maximum fraction of 54% was observed 17.5 
minutes after seeding. Several other applications 
for SF6 tracer applications are recommended. (Au- 
thor’s abstract) 

W88-06751 


3C. Use Of Water Of Impaired 
Quality 


INFLUENCE OF SELENIUM, SALINITY, AND 
BORON ON ALFALFA TISSUE COMPOSI- 
TION AND YIELD, 


Tennessee Valley Authority, Muscle Shoals, AL. 
For primary bibliographic entry see Field 5C. 
W88-06151 


CRUST FORMATION AND CLAY MIGRA- 
TION EFFECTS ON INFILTRATION RATE, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 2G. 
W88-06184 


WATER AND SALT TRANSPORT IN DAILY 
IRRIGATED ROOT ZONE, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field 21. 
W88-06443 


REUSE OF WASTEWATER FOR INDUSTRIAL 
COOLING SYSTEMS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

M. Rebhun, and G. Engel. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 237-241, February 
1988. 4 fig, 1 tab, 7 ref. 


Descriptors: *Water reuse, *Wastewater treatment, 
*Impaired water use, *Petrochemical refineries, 
*Cooling water, Effluents, Water quality, Re- 
claimed water, Wastewater, Nitrification, Chemi- 
cal oxygen demand, Acidity, Stripping tower. 


Reuse of municipal effluent for cooling systems in 
a large refinery and petrochemical complex is de- 
scribed. Quality criteria for the cooling water were 
related to scale formers, corrosion, and biogrowth. 
After tertiary lime treatment using sludge blanket 
precipitator-clarifier was applied, phosphate re- 
moval, high reductions in alkalinity, caicium, 
COD, and suspended solids were obtained. A strip- 
ping tower reduced ammonia concentrations by 
50%. Biological nitrification eliminated ammonia 
in the circulating cooling system. Acidity generat- 
ed by nitrification neutralized excess lime in treat- 
ed effluent. Reclamation of wastewater for cooling 
saved millions of cubic meters of fresh water. 
(Author's abstract) 

W88-06492 


3D. Conservation In Domestic and 
Municipal Use 


RESPONSE OF COTTON TO TREATED DO- 
MESTIC WASTEWATER APPLIED THROUGH 
TRICKLE IRRIGATION, 

California State Univ., Fresno. Center for Irriga- 
tion Technology. 

For primary bibliographic entry see Field SE. 
W88-06450 


WESTERN WATER FLOWS TO THE CITIES: A 
SOURCEBOOK, 

For primary bibliographic entry see Field 6D. 
W88-06612 


3F. Conservation In Agriculture 


MODEL FOR WATER UPTAKE AND DEVEL- 
OPMENT OF ROOT SYSTEMS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 21. 
W88-05928 


INFILTRATION FROM 
VANCE DATA, I: THEORY, 
Texas Univ. at Austin. Center for Research in 
Water Resources. 

For primary bibliographic entry see Field 2G. 
W88-05937 


IRRIGATION AD- 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3F—Conservation In Agriculture 


INFILTRATION FROM IRRIGATION AD- 
VANCE DATA, II: EXPERIMENTAL, 

New Mexico State Univ., Las Cruces. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 2G. 
W88-05938 


ANALYTICAL SOLUTIONS FOR SURFACE IR- 
RIGATION, I: CONSTANT INFILTRATION 
RATE, 

King Saud Univ.. Riyadh (Saudi Arabia). Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 2G. 
W88-05939 


ANALYTICAL SOLUTIONS FOR SURFACE IR- 
RIGATION, II: VARIABLE INFILTRATION 
RATE, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 2G. 
W88-05940 


METHOD FOR ANALYZING FIELD SCALE 
SURFACE IRRIGATION UNIFORMITY, 
Agricultural Research Service, Phoenix, 
Water Conservation Lab. 

For primary bibliographic entry see Field 2G. 
W88-05942 


AZ. 


MUSKINGUM MODEL FOR FURROW IRRI- 
GATION, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2G. 
W88-05943 


FURROW ADVANCE USING SIMPLE ROUT- 
ING MODELS, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

B. N. Wilson, and R. L. Elliott. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 104-117, 
February 1988. 7 fig, 2 tab, 9 ref. 


Descriptors: *Furrow advance, *Furrow irriga- 
tion, *Model studies, *Irrigation, *Statistical analy- 
sis, *Infiltration, *Soil water, Advance rates, Simu- 
lation, Prediction, Mathematical studies, Equa- 
tions. 


Two models were developed to predict the ad- 
vance rate of flow in furrows. The first model used 
a modified version of Muskingum flood-routing 
techniques. The second model was developed by 
assuming that the flow is approximately steady 
within each furrow reach. Both models use power 
functions to describe the surface and subsurface 
profiles. The models were compared to observed 
furrow data on three different farms. For furrows 
that quickly reach steady-state infiltration and have 
relatively high infiltration losses, both models pre- 
dicted the advance times reasonably well. For fur- 
rows that gradually reach steady-state infiltration 
and have relatively low infiltration losses, the Mus- 
kingum model predicted observed values with 
good accuracy, whereas the steady flow-rate 
model greatly overpredicted the advance rate. 
(Author's abstract) 

W88-05944 


PERFORMANCE FUNCTIONS OF BORDER 
IRRIGATION SYSTEMS, 

Fort Lewis Coll., Durango, CO. Dept. of Engi- 
neering and Physics. 

O. El-Hakim, W. Clyma, and E. V. Richardson. 
Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 118-129, 
February 1988. 5 fig, 4 tab, 19 ref. 


Descriptors: *Design criteria, *Border irrigation, 
*Model studies, *Irrigation, *Statistical analysis, 
*Infiltration, *Soil water, Advance rates, Simula- 
tion, Prediction, Mathematical studies, Equations. 


A set of design functions that relate system per- 
formance to design variables in graded border irri- 


gation was developed and verified. A dimensional 
analysis approach was used to combine the inde- 
pendent variables into a reduced number of inde- 
pendent dimensionless parameters. A computer 
simulation model was used to obtain the variation 
of the dependent performance parameters with the 
independent dimensionless parameters. Dimension- 
al analysis techniques were used to obtain function- 
al relationships between each of the dependent 
parameters and the independent dimensionless pa- 
rameters. Field data and the Soil Conservation 
Service's design charts were used to verify the 
developed quality parameter functions. (Author's 
abstract) 

W88-05945 


COMPARISON OF INFILTRATION MEASUR- 
ING METHODS FOR SURFACE IRRIGATION, 
Concepcion Univ. (Chile). Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2G. 
W88-05946 


DRIP IRRIGATION AND SUBIRRIGATION OF 
SUGARCANE, 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

S. F. Shih. 


Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 143-155 
February 1988. 4 fig, 3 tab, 21 ref. 


Descriptors: *Drip irrigation, *Irrigation, *Lysi- 
meters, *Evapotranspiration, *Sugarcane, *Soil 
water, Crop yield, Food crops. 


The difference in sugarcane evapotranspiration 
(ET), sugarcane yield, and soil moisture content 
between drip irrigation and subirrigation, were 
compared using four lysimeters, each 5.5-m diaime- 
ter by 1.2-m deep. Plant cane with two ratoons 
were grown. The soil moisture content in the 
profile with the subirrigation system was much 
greater than with the drip irrigation system. Before 
canopy closure of the plant cane, ET from drip 
irrigation was significantly lower than from subir- 
rigation; whereas, after canopy closure for the two 
ratoons, the ET from drip irrigation was signifi- 
cantly higher than from subirrigation. About 95 kg 
and 109 kg of water are required to produce | kg 
of cane yield for drip irrigation and subirrigation, 
respectively. (Author's abstract) 

W88-05947 


UNIMODAL SURFACE IRRIGATION EFFI- 
CIENCY, 

Texas Univ. at Austin. Center for Research in 
Water Resources. 

A. W. Blair, and E. T. Smerdon. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 156-168, 
February 1988. 2 fig, 2 tab, 7 ref, append. 


Descriptors: *Irrigation efficiency, *Surface irriga- 
tion, Optimization, Model studies, *Irrigation, 
*Statistical analysis, *Infiltration, *Soil water, Ad- 
vance rates, Simulation, Prediction, Mathematical 
studies, Equations, Agriculture, Design criteria. 


A new concept in surface irrigation efficiency, 
termed deficit/excess efficiency has potential for 
use as an objective function for optimization pur- 
poses in the design and operation of on-farm irriga- 
tion systems. This concept, which yields a unimo- 
dal function of the volume of water applied, com- 
bines selected characteristics of application effi- 
ciency, storage efficiency, and Christiansen’s uni- 
formity coefficient. Under normal conditions, small 
applications of water produce high application effi- 
ciency, but a low uniformity coefficient and stor- 
age efficiency; conversely, large applications 
produce a high uniformity coefficient and storage 
efficiency, but low application efficiency. Thus, 
none of these latter terms are unimodal functions 
of the volume of water applied. The proposed 
deficit/excess efficiency can be modified according 
to management criteria to assign a benefit or penal- 
ty to the amount of runoff, deep percolation, and 
under irrigation in the irrigated field. Algebraic 
relationships between deficit/excess efficiency and 


other efficiency terms are presented. A field exam- 
ple comparing this efficiency term with others is 
provided. (Author's abstract) 

W88-05948 


ESTIMATION OF STANDARD DEVIATION OF 
POTENTIAL EVAPOTRANSPIRATION, 

Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

For primary bibliographic entry see Field 2D. 
W88-05950 


FRICTION CORRECTION FACTOR’ FOR 
CENTER-PIVOT IRRIGATION SYSTEMS, 
Wyoming Univ., Laramie. Dept. of Agricultural 
Engineering. 

J. M. Reddy, and H. Apolayo. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 183-185, 
February 1988. | tab, 2 ref. 


Descriptors: *Friction, *Correction factors, *Irri- 
gation design, *Hydrodynamics, *Mathematical 
studies, Pipes, Pressure distribution, Flow. 


In the design of pressurized irrigation systems, 
selection of an appropriate pipe size, and of the 
pressure distribution along the pipe, are important 
parameters. The Hazen-Williams or the Darcy- 
Weisbach equation, along with a friction correc- 
tion factor to account for decrease in flow rate 
along the lateral, is used to estimate the pressure 
distribution and select an appropriate pipe size. A 
new friction correction factor (F sub cp) was de- 
rived for center-pivot irrigation systems. An equa- 
tion was used to calculate the values of the friction 
correction factor, F sub cp (n), as a function of the 
number of sprinklers on a center-pivot lateral. The 
friction loss obtained on a center-pivot lateral 
using the same equation was compared with the 
friction loss using another equation, and the differ- 
ence was negligible. The values obtained for F sub 
cp (n) using the first equation are compared with 
the friction correction factor (F) for linear move 
systems which was derived by Christiansen. The 
difference between the two correction factors is 
significant, as much as 40%, as the number of 
sprinklers on the center-pivot lateral increases. (Al- 
exander-PTT) 

W88-05951 


SUBMERGED FLOW CHARACTERISTICS OF 
THROATLESS FLUME, 

Concordia Univ., Sir George Williams Campus, 
Montreal (Quebec). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 8B. 
W88-05952 


EFFECTS OF PROLONGED FLOODING ON 
SOYBEANS DURING EARLY VEGETATIVE 
GROWTH, 

Arkansas Univ., Fayetteville. Dept. of Agronomy. 
For primary bibliographic entry see Field 21. 
W88-06104 


SOIL WATER DEPLETION UNDER CROPS 
ON RECLAIMED AND UNDISTURBED SOILS, 
North Dakota State Univ., Mandan. Land Recla- 
mation Research Center. 

For primary bibliographic entry see Field 2G. 
W88-06157 


SOIL WATER DEFICIT EFFECT ON YIELD, 
LEAF AREA, AND NET ASSIMILATION RATE 
OF THREE FORAGE GRASSES: CRESTED 
WHEATGRASS, SMOOTH BROMEGRASS, 
AND ALTAI WILDRYE, 

Department of Agriculture, Melfort (Saskatche- 
wan). Research Station. 

For primary bibliographic entry see Field 21. 
W88-06340 


WATER USE, YIELD, AND DRY MATTER AC- 
CUMULATION BY DETERMINATE SOYBEAN 
GROWN IN A HUMID REGION, 





Arkansas Univ.. Fayetteville. Dept. of Agronomy. 
For primary bibliographic entry see Field 2D. 
W88-06341 


EVAPOTRANSPIRATION OF COOL-SEASON 
TURFGRASSES IN THE HUMID NORTH- 


AST, 
Fort Lauderdale Research and Education Center, 
FL 


For primary bibliographic entry see Field 2D. 
W88-06342 


CROP CANOPY FUNCTIONS FOR SOIL ERO- 
SION PREDICTION, 

Missouri Univ.-Columbia. Dept. of Agronomy. 
For primary bibliographic entry see Field 2J. 
W88-06346 


CROP COEFFICIENTS DERIVED FROM RE- 
FLECTED CANOPY RADIATION: A CON- 
CEPT, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

W. C. Bausch, and C. M. U. Neale. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 703-709, 
May-June 1987. 11 fig, 1 tab, 37 ref. 


Descriptors: *Soil-water-plant relationships, *Eva- 
potranspiration, *Canopy, *Solar radiation, *Statis- 
tical analysis, Crop coefficient, Reflection, Soil 
physical properties, Corn, Vegetation effects. 


Similarities between the crop coefficient curve and 
a vegetation index showed potential for modeling a 
vegetation index into a crop coefficient. Therefore, 
the possibility of directly estimating the crop coef- 
ficient from measured reflectance properties of a 
crop/soil scene was investigated. Reflected canopy 
radiation in the 0.63 to 0.69 micrometer and 0.76 to 
0.90 micrometer band widths was measured 
normal to and two meters above corn (Zea mays), 
and the normalized difference (ND) vegetation 
index was computed. The seasonal ND curve was 
curvilinear and resembled the basal crop coeffi- 
cient curve for corn. Leaf area index and canopy 
shading were 3.2 and 77.6%, respectively, when 
the ND reached its maximum value. A linear trans- 
formation of the ND was developed by equating 
the ND at effective cover and for dry, bare soil at 
the experimental site to the basal crop coefficient 
at effective cover and for dry soil evaporation, 
respectively. This transformation produced a sea- 
sonal curve very similar to the basal crop coeffi- 
cient curve and was named the basal spectral crop 
coefficient. Crop coefficients derived from spectral 
measurements are independent of the usual time 
base parameters, planting date and effective cover 
date, associated with traditional crop coefficients. 
These real-time crop coefficients facilitate irriga- 
tion scheduling on a field-to-field basis over a large 
region if fields can be observed spectrally, because 
planting and assumed effective cover dates are not 
required. (Shidler-PTT) 

W88-06350 


SPRINKLER UNIFORMITY FOR OSCILLAT- 
ING LOW WATER PRESSURE, 

California Univ., Davis. Dept. of Agricultural En- 
gineering. 

D. J. Hills, Y. Gu, and W. W. Wallender. 
American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 729-734, 
May-June 1987. 11 fig, 3 tab, 13 ref. 


Descriptors: *Sprinkler irrigation, *Spray irriga- 
tion, *Water pressure, *Irrigation efficiency, Wind 
effects, Cost-benefit analysis, Energy costs. 


Field tests were performed to assess the effect of a 
sinusoidal pressure oscillation on application uni- 
formity from impact sprinklers and lawn sprayers. 
The majority of tests involved full grid, catch-can 
data from single sprinkler tests. Three sprinklers 
operated simultaneously, each with its own catch- 
can grid, without interference from the others. 
Catch-cans were constructed from 100-mm diame- 
ter and 115-mm high metal cans with pressed, 
sharp lips. The cans were mounted on individual 
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platforms at equal elevations. The tests lasted three 
hours, except for lawn sprayer tests which lasted 
40 min, and were conducted in early morning 
hours to minimize evaporation. For the impact 
sprinklers, nozzle size, nozzle shape, and operating 
pressure were evaluated under a variety of wind 
conditions. A sprinkler fitted with a 4 mm circular 
nozzle and operated with a low pressure oscillation 
of 69 to 207 kPa, 1 cycle/min, provided an applica- 
tion uniformity superior to that of either a similarly 
equipped sprinkler or one equipped with a 3.5 mm 
square nozzle--both operated continuously at 138 
kPa. A comparative annual cost analysis for a 
typical farm situation indicates a slight cost benefit 
for a pressure oscillating system. With higher 
energy costs, this benefit would increase. (Shidler- 
PTT) 

W88-06354 


TRICKLE IRRIGATION SCREEN FILTER 
PERFORMANCE AS AFFECTED BY SAND 
SIZE AND CONCENTRATION, 

California Univ., Davis. Dept. of Agricultural En- 
gineering. 

K. R. Zeier, and D. J. Hills. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 735-739, 
May-June 1987. 7 fig, 2 tab, 11 ref. 


Descriptors: *Trickle irrigation, *Filters, *Screens, 
*Sand, *Particle size, *Sediment concentration, 
Mathematical analysis, Filter media. 


Sand particle size and concentration were tested 
for their effects on screen filter performance. Six 
sand sizes were tested at two concentrations with 
different filter mesh sizes, and one sand size was 
further tested at eight different sand concentra- 
tions. Smaiicr ratios of filter pore size to sand 
particle size caused greater weights of sand to 
accumulate in the filter prior to reaching a prede- 
termined head loss limit (44.1 kPa). Larger parti- 
cles were observed to accumulate in the housing 
whereas smaller particles clogged the pores. In- 
creasing influent sand concentrations also caused 
greater weights of sand to accumulate. An equa- 
tion characterizing screen filter plugging was de- 
veloped and used with the data to construct a 
nomogram of value in predicting the filter's oper- 
ation under various conditions. (Shidler-PTT) 
W88-06355 


IRRIGATION, DRAINAGE AND SOIL SALINI- 
TY IN CRACKING SOILS, 

California Univ., Davis. Dept. of Agricultural En- 
gineering. 

L. D. van der Tak, and M. E. Grismer. 

American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 740-744, 
May-June 1987. 7 fig, 2 tab, 19 ref. 


Descriptors: *Border irrigation, *Subsurface drain- 
age, *Saline soils, *Soil cracks, Clays, California, 
Soil profiles, Soil water, Wettability, Leaching, 
Irrigation design, Drainage systems. 


A field evaluation of the impact of soil cracking on 
irrigation, drainage, and soil salinity was conduct- 
ed on a heavy clay soil in the Imperial Valley of 
California. Results of the evaluations identified that 
water movement within soil cracks controls the 
water application uniformity, soil profile wetting, 
salt leaching, and drain system response to irriga- 
tion. From observations of a linear advance trajec- 
tory of the border irrigated field, crack volume 
was estimated as 1600 sq m/ha. Maximum water 
contents at depths of approximately 0.7 m immedi- 
ately following irrigation appeared to correspond 
with the effective crack depth. Drain response to 
applied water occurred during the irrigation event 
despite extremely low permeability of the soil. Soil 
salinity exceeded drainwater salinity implying oc- 
currence of minimal leaching. Field relationships 
between crack volume and soil moisture, and hy- 
draulic conductivity of cracked soil and soil mois- 
ture would provide insight into improved design 
and management of irrigation-drainage systems for 
swelling soils. (Shidler-PTT) 

W88-06356 


COMPACTION OF SANDY SOILS FOR IRRI- 
GATION MANAGEMENT, 

Haryana Agricultural Univ., Hissar (India). Dept. 
of Soils. 

R. P. Agrawal, B. S. Jhorar, J. S. Dhankar, and M. 
Raj. 

Irrigation Science IRSCD2, Vol. 8, No. 4, p 227- 
232, 1987. 5 tab, 12 ref. 


Descriptors: *Compaction, *Sandy soil, *Irrigation 
management, *Soil water, Soil properties, Root 
zone, Crop yield, Infiltration, Irrigation, Hydraulic 
conductivity. 


Several irrigation management experiments were 
conducted at different locations on sandy soils in 
Haryana State to overcome excessive permeability, 
poor soil moisture retention and storage in the root 
zone. Subsurface compaction to 30-40 cm depth 
created by 6 passes of a 1,500 kg tractor-driven 
iron roller, 24 to 48 h after irrigation, was found to 
be beneficial in reducing irrigation requirements. 
The yield of different crops was not affected sig- 
nificantly by surface rolling, except that of mustard 
which increased significantly. A slight increase in 
subsurface compaction, about 0.1 g/cu cm, in- 
creased the soil moisture retention and reduced the 
infiltration rate and saturated hydraulic conductivi- 
ty. Hydraulic conductivity was a better parameter 
than bulk density for evaluating the effect of roll- 
ing. The depth of irrigation water applied in roll- 
ing treatment was about 58-74% that of the no- 
rolling control. Compaction thus reduced water 
input to these sandy soils without adversely affect- 
ing the crop yield. (Author's abstract) 

W88-06446 


RESPONSE OF MAIZE TO THREE SHORT- 
TERM PERIODS OF WATERLOGGING AT 
HIGH AND LOW NITROGEN LEVELS ON UN- 
DISTURBED AND REPACKED SOIL, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith (Australia). Centre for Irri- 
gation Research. 

For primary bibliographic entry see Field 21. 
W88-06449 


RESPONSE OF COTTON TO TREATED DO- 
MESTIC WASTEWATER APPLIED THROUGH 
TRICKLE IRRIGATION, 

California State Univ., Fresno. Center for Irriga- 
tion Technology. 

For primary bibliographic entry see Field SE. 
W88-06450 


ANNUAL REPORT: 1986. 
International Inst. for Land Reclamation and Im- 
provement, Wageningen (Netherlands). 
For primary bibliographic entry see Field 6E. 
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DEVELOPMENT OF FLOOD-RECESSION 
CROPPING IN THE MOLAPO’S OF THE OKA- 
VANGO DELTA, BOTSWANA, 

R. J. Oosterbaan, L. F. Kortenhorst, and L. H. 
Sprey. 

IN: Annual Report: 1986. International Institute 
for Land Reclamation and Improvement, Wagen- 
ingen (The Netherlands). 1987. p 8-29, 6 fig, 6 
photos, 6 ref. 


Descriptors: *Flood plains, *Okavango River, 
*Botswana, *Deltas, *Agriculture, Economic as- 
pects, Crop production, Farming, Drought, Rain- 
fall, Soil salinity, Pest control, Agricultural exten- 
sion, Water resources development. 


The Molapo Development Project is studying and 
experimenting with water management and agro- 
nomic innovations, as well as with rural extension 
programs. Not match is known about the farming 
communities. Questions still remain concerning: (1) 
People’s socio-economic constraints and possibili- 
ties; (2) The methods which should be used by the 
extension worker to reach the people; (3) Which 
farmers which are willing to try out an innovation, 
and which are not; (4) How a farmer determines 
which lands and crops to utilize in a given season; 
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and (5) Whether farming is the farmers only source 
of income. If the Project is to have any chance of 
success in obtaining a permanent increase in crop 
production, it needs to continue its activities in the 
present integrated way, with even stronger exten- 
sion efforts, because an isolated action is not only 
likely to be in vain, but also likely to damage the 
social and environmental equilibrium. These activi- 
ties can include: (1) The Drought-Relief Program; 
(2) The Accelerated Rain-Fed Arable Program; 
and (3) The Arable Lands Development Program. 
For the local human population, the fringes of the 
Okavango Delta offer both a beautiful ecological 
setting and a resource base. With careful planning, 
the natural resources can support more intensive 
agriculture, provided that the prospective develop- 
ments aim at sustaining, not disrupting, the envi- 
ronmental and social structures. (See also W88- 
06572) (Lantz-PTT) 

W88-06573 


WATER CONTROL FOR RICE CULTIVATION 
IN SMALL VALLEYS OF WEST AFRICA, 

R. J. Oosterbaan, H. A. Gunneweg, and A. 
Huizing. 

IN: Annual Report: 1986. International Institute 
for Land Reclamation and Improvement, Wagen- 
ingen (The Netherlands). 1987. p 30-49, 10 fig, 5 
tab. 


Descriptors: *Water control, *Rice, *Cultivation, 
*Africa, Agriculture, Irrigation, Crop production, 
Farming, Canals, Monitoring. 


In many West African countries, self-sufficiency in 
rice decreased from almost 100% in 1950 to 60% 
in 1980. The shortage of rice, and consequent large 
imports of it, has created official government inter- 
est in the intensified agricultural use of the small 
valleys in those countries. Of the small valleys of 
West Africa, those in the humid Equatorial Forest 
Zone and the sub-humid Guinea Savanna Zone are 
suitable for the cultivation of rice. The farming 
families in West Africa already make intensive use 
of most of the small valleys, although the valleys 
form only a minor part (< 10%) of the total area 
farmed by a family. The main emphasis of the 
farming system is on upland cropping. Neverthe- 
less, cultivation in the valleys is an important part 
of the system, producing rice and vegetables 
during the rainy season, and vegetables only in the 
dry season. The present paddy yields in West 
Africa as a whole are rather low (1.3 ton/ha). 
Among the adjustments that could be made is a 
better control of water in the valleys. While not 
claiming to give the final answer on how to grow 
more rice in the small valleys of West Africa, this 
paper discusses some possible ways to improve 
water control because, without it, no production 
increase is possible. The traditional random-basin 
system, the control-drain system, the interceptor- 
canal system, the head-bund system, and the con- 
tour-bund system, are presented, along with system 
for monitoring these water control systems. (See 
also W88-06572) (Lantz-PTT) 

W88-06574 


LOST CONSERVATION OPPORTUNITIES IN 
THE PACIFIC NORTHWEST IRRIGATION 
SECTOR, 

Battelle Pacific Northwest Labs., Richland, WA. 
B. J. Harrer, and M. P. Hattrup. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-012503. 
Price codes: AO3 in paper copy, AOI in microfiche. 
Report No. PNL-6208, June 1987. 35 p, 4 tab, 3 
ref, append. DOE Contract No. DE-AC06-76RLO 
1830. 


Descriptors: *Irrigation efficiency, *Water conser- 
vation, *Agriculture, Irrigation practices, Sprin- 
kler irrigation, Pumping, Irrigation, engineering, 
Energy conservation, Surveys. 


An analysis of ‘lost opportunities’ for energy con- 
servation in the irrigation sector of the Pacific 
Northwest region, is presented. Lost opportunities 
are generally defined as conservation measures 
whose implementation at a later date would be 
substantially more expensive or less effective in 
saving energy than would current implementation. 


Initial efforts in the study were focused on identi- 
fying potential lost opportunities. The results of 
these efforts resulted in the following measures 
being identified as potential lost opportunities in 
the irrigation sector: pumping plant efficiency im- 
provements on both existing and new sprinkler 
irrigated acres; low-pressure irrigation on new 
sprinkler acres; and mainline modification and fit- 
tings redesign on new sprinkler acres. All of these 
potential lost opportunities except fittings design 
were subject to more detailed analyses through a 
survey of irrigation equipment dealers, pump re- 
pairers and county extension agents. The results of 
the survey indicated that only high-efficiency elec- 
tric moters and correct pump selection methods on 
existing and new sprinkler systems and low-pres- 
sure irrigation on new handmove/sideroll systems 
should be considered lost opportunities. (Lantz- 
PTT) 

W88-06593 


WATER AND AGRICULTURE IN THE WEST- 
ERN U.S.: CONSERVATION, REALLOCA- 
TION, AND MARKETS. 

Westview Press, Boulder, Colorado. Studies in 
Water Policy and Management No. 2, 1982. 269 p. 
Edited by Gary D. Weatherford. 


Descriptors: *Water policy, *Water management, 
*Water conservation, *Water allocation, *Water 
law, *Western United States, Water use efficiency, 
Water transfer, Political aspects, Irrigation effi- 
ciency, Consumptive use, Water rights, Irrigation 
practices, Irrigation water, Legal aspects. 


One of the major questions facing the western 
United States is whether irrigation water can be 
conserved and reallocated to help meet increasing 
nonagricultural water demands. Based on interdis- 
ciplinary research in several states, the legal, politi- 
cal, economic, and social issues involved in a ‘con- 
serve-and-transfer’ strategy are identified and ana- 
lyzed. After an overview and policy framework is 
provided for considering the role of conservation 
in water management, case studies are used to 
illustrate why water conservation is not a neutral 
policy or principle (demonstrating how other le- 
gitimate values can be adversely affected by a 
single-purpose pursuit of conservation); the various 
options available for conservation; how realloca- 
tion occurs in market transactions; and the legal 
restrictions on the sale of conserved surplus water. 
Although formal market mechanisms are rudimen- 
tary or lacking in most areas of the West, it is 
suggested that more proficient markets will evolve 
to measure the economic value of agricultural 
water. It is concluded that a ‘conserve-and-trans- 
fer’ strategy is selectively workable through the 
use of incentives, but that a number of tradeoffs, 
social concerns, and_ institutional constraints, 
which have not been adequately recognized to 
date, will have to be dealt with by policymakers if 
the strategy is to have wider application. (See 
W88-06633 thru W88-06637) (Author's abstract) 
W88-06632 


INSTITUTIONAL FRAMEWORK FOR AGRI- 
CULTURAL WATER CONSERVATION AND 
REALLOCATION IN THE WEST: A POLICY 
ANALYSIS, 

California Univ., Santa Barbara. Dept. of Political 
Science. 

For primary bibliographic entry see Field 6E. 
W88-06633 


FACTORS UNDERLYING IRRIGATION EFFI- 
CIENCY IN THE TULARE BASIN OF CALI- 
FORNIA, 

John Muir Inst., Berkeley, CA. Center for Natural 
Resource Studies. 

G. Weatherford, D. Mann, S. Riley, D. Birch, and 
A. Marsh. 

IN: Water and Agriculture in the Western U.S.: 
Conservation, Reallocation, and Markets, West- 
view Press, Boulder, Colorado. 1982. p 53-106, 6 
fig, 1 tab, 54 ref. 


Descriptors: *Irrigation efficiency, *Water conser- 


vation, *Water transfer, *Water use efficiency, 
*California, Water policy, Water law, Irrigation 
policy g 


54 


practices, Water allocation, Appropriation, Water 
rights, Case studies. 


The range of factors, conditions, and incentives 
which, according to water managers and water 
users, appear to influence on-farm and off-farm 
decisions bearing on water use efficiency and 
water conservation in the Tulare Basin is identi- 
fied. Information was collected in the secondary 
literature on water supply and use, and water 
agencies in the Tulare Basin. Interviews of farm- 
ers, water district managers, and farm technical 
advisors were conducted to define ideas of water 
use efficiency and water conservation. Results 
showed that there was a contrast in water use 
efficiency in different parts of the basin caused by 
differences in the physical and institutional charac- 
teristics of the east and west. Lower estimates of 
east side on-farm and off-farm efficiencies may not 
take adequately into account possible benefits or 
efficiencies gained from groundwater recharge and 
storage. In general, in terms of the traditional 
formula used to determine water management effi- 
ciency, the west side is more efficient than the east 
side. Several conclusions and recommendations 
drawn from the study include: the need to define 
terms of water conservation; the need to base 
judgments on physical reality; the need to obtain 
more information; the need to target opportunities 
for water savings; the need to build on proven 
incentives; the need to strengthen and reorient 
technical assistance, and the need for a mix of 
regulation, subsidization and market incentives. 
The prospects and limitations of institutions carry- 
ing out these recommendations in the Tulare Basin 
are discussed. (See also W88-06632) (Geiger-PTT) 
W88-06634 


NAVAJO INDIAN IRRIGATION PROJECT: A 
STUDY OF LEGAL, POLITICAL, AND CUL- 
TURAL CONFLICT, 

New Mexico Univ., Albuquerque. School of Law. 
For primary bibliographic entry see Field 6E. 
W88-06635 


WILLINGNESS TO PLAY: ANALYSIS OF 
WATER RESOURCES DEVELOPMENT IN AR- 
IZONA, 

Arizona Univ., Tucson. Dept. of Political Science. 
For primary bibliographic entry see Field 6E. 
W88-06636 


WATER REALLOCATION, MARKET PROFI- 
CIENCY, AND CONFLICTING SOCIAL 
VALUES, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6D. 
W88-06637 


AQUA, A MODEL TO EVALUATE WATER 
DEFICITS AND EXCESSES IN TROPICAL 
CROPPING. I. BASIC ASSUMPTIONS AND 
YIELD, 

Costa Rica Univ., San Jose. Dept. of Agricultural 
Engineering. 

R. Radulovich. 

Agricultural and Forest Meteorology, Vol. 40, No. 
4, p305-321, September 1987. 7 fig, 4 tab, 28 ref. 


Descriptors: *Waterlogging, *Model _ studies, 
*Water deficit, *Evapotranspiration, *Crop yield, 
*Precipitation, *Tropical regions, Costa Rica, 
Computers, AQUA, Hydrologic budget. 


A practical model that considers both deficits and 
excesses as days of stress, AQUA, was developed 
and validated against crop yields from Northwest- 
ern Costa Rica. AQUA is based on daily water 
balance calculations, and inputs are: Daily precipi- 
tation; averages of monthly potential evapotran- 
spiration; and crop and growth stage parameters 
that affect crop available water and crop evapo- 
transpiration, and determine the minimum amount 
of precipitation that produces excess. Daily calcu- 
lated monthly deficit (mm) and number of days in 
month deficit were equivalent for different stations 
and crop available water values. Simpler methods, 





precipitation month/evapotranspiration month and 
precipitation month-evapotranspiration month 
yielded different relationships’ against. days in 
month with either deficit or excess for the different 
crop available water values considered. Deficit and 
stress(deficit + excess) indices, based on number 
of days. were validated against two planting dates 
of maize . and one each of rice and beans. Ten 
years of yield data were available for rice, only six 
for the other crops. Highly significant (p > 0.01) 
correlations were found between the indices and 
yields of rice and second maize planting. Coeffi- 
cients of determination (r squared), the fraction (or 
percentage) of yield variations explained were, for 
rice, 0.83 for Deficit Index and 0.90 for Stress 
Index, and for maize, 0.85 (Deficit Index) and 0.87 
(Stress Index). For the first maize planting, r 
squared values were 0.161 (p < 0.1) and 0.67 (P < 
0.05) for Deficit Index and Stress Index, respec- 
tively. Correlations against bean yields were 
poorer; nevertheless, r squared values were 0.49 
(N.S.) and 0.60 (p < 0.01) for Deficit Index and 
Stress Index, respectively. Considering excesses 
improved yield explanation in all cases, validating 
the methodology selected. The use of AQUA 
could provide a powerful and low-cost tool for 
regionalization, yield prediction, and rainfed crop 
mana ne in the tropics. (Roseman-PTT) 

W838 


AIRBORNE DETERMINATION OF REGION- 
AL WATER USE EFFICIENCY AND EVAPO- 
TRANSPIRATION: PRESENT CAPABILITIES 
AND INITIAL FIELD TESTS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

For primary bibliographic entry see Field 7B. 
W88-06726 


CHANCE-CONSTRAINED OPTIMAL WIND- 
MILL IRRIGATION SYSTEM DESIGN, 

Orissa Univ. of Agriculture and Technology, Bhu- 
baneswar (India). 

R. K. Panda, T. K. Sarkar, and A. K. 
Bhattacharya. 

Agricultural Water Management AWMADF, Vol. 
12, No. 4, p 279-291, July 1987. 1 fig, 8 tab, 18 ref. 


Descriptors: *Windmills, *Irrigation engineering, 
*Crop production, *Water demand, Mathematical 
equations, Profit, Decision making, India, Eco- 
nomic aspects. 


A methodology was developed to enable decision 
making with regard to reservoir size and optimal 
crop plan for a windmill irrigation system. Wind 
speed and hence the windmill discharge were 
treated as stochastic variables, and the water 
pumped by a windmill was computed for different 
probabilities. Considering the probability of non- 
availability of a given quantity of pumped water as 
the risk, reservoir sizes to meet various daily de- 
mands were computed. The available water sup- 
plies were then optimally allocated among differ- 
ent crop activities and the profits were calculated. 
The annual profits were converted to the total 
profit over the amortization period. The solution 
which gave the maximum profit was considered to 
be the best choice. The most profitable windmill 
irrigation system can effectively irrigate an area of 
2.76 ha and yield an assured annual profit of nearly 
0.089 million rupees (US $1.00 = 12 Indian rupees, 
—- (Author's abstract) 
1 


CLIMATE-NORMALIZED COTTON LEAF 
WATER POTENTIALS FOR IRRIGATION 
SCHEDULING, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

D. W. Grimes, H. Yamada, and S. W. Hughes. 
Agricultural Water Management AWMADPF, Vol. 
12, No. 4, p 293-304, July 1987. 5 fig, 1 tab, 25 ref. 


Descriptors: *Irrigation design, *Leaves, *Water 
potentials, *Cotton, Crop production, Plant physi- 
ology, Evaporation, San Joaquin Valley, Califor- 
nia, Transpiration. 


Pressure chamber measurements of leaf water po- 
tential provide a useful means to quantify plant 
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responses in both research and managerial circum- 
stances. However, day-to-day variations in climatic 
parameters affect transpiration rate and cause pro- 
portionate variability in leaf water potential values 
that can lead to significant errors in forecasting a 
needed irrigation. A procedure was developed 
from field studies in the San Joaquin Valley, Cali- 
fornia, that allows cotton leaf water potentials to 
be adjusted to common climatic evaporative 
demand conditions. The derived adjustment fac- 
tors are sensitive to increased soil-plant flow resist- 
ances encountered during drying cycles between 
irrigations. Validation of the procedure was suc- 
cessful for all climatic conditions and contrasting 
plant ages of an entire growing season. (Author's 
abstract) 

W88-06732 


EFFECTS OF CROP AND SURFACE IRRIGA- 
TION METHOD ON WATER INTAKE RATE 
OF SOIL, 

Auburn Univ., AL. Dept. of Agricultural Engi- 
neering. 

K. H. Yoo. 

Agricultural Water Management AWMADF, Vol. 
12, No. 4, p 305-310, July 1987. 1 fig, 3 tab, 8 ref. 


Descriptors: *Infiltration, *Irrigation design, *Soil 
water, *Border irrigation, *Furrow irrigation, 
*Kostiakov equation, Infiltrometers, Crop produc- 
tion, Alfalfa, Potatoes. 


Two surface irrigation methods on three crop 
fields (border irrigated alfalfa and furrow-irrigated 
potatoes) in southeast Idaho, were tested to deter- 
mine their effects on the parameters of the Kostia- 
kov equation. A double-ring infiltrometer was used 
to measure the water intake rate of the border 
irrigated fields. The border-irrigated fields showed 
higher values of the intercept of the Kostiakov 
equation than the furrow-irrigated fields for a 
given soil. This means that the border-irrigated 
fields have a higher initial intake rate than that of 
the furrow-irrigated fields. The intercepts obtained 
by the inflow-outflow method were lower than 
that by the double-ring infiltrometer but the expo- 
nents did not differ significantly. (Author's ab- 
stract) 

W88-06733 


WATER USE AND YIELD RESPONSE OF 
WHEAT TO IRRIGATION AND NITROGEN 
ON AN ALLUVIAL SOIL IN NORTH INDIA, 
Central Soil and Water Conservation Research and 
Training Inst., Dehra Dun (India). 

P. N. Singh, B. P. Joshi, and G. Singh. 
Agricultural Water Management AWMADF, Vol. 
12, No. 4, p 311-321, July 1987. 5 fig, 2 tab, 28 ref. 


Descriptors: *Alluvial soils, *Wheat, *Crop yield, 
*Irrigation efficiency, *Pan evaporation, *Nitro- 
gen, *Fertilization, *Water use efficiency, India, 
Field studies. 


Field studies were conducted for four years on 
alluvial soils of North India to determine the water 
use, water use efficiency, and yield performance of 
a semi-dwarf, high-yielding wheat variety (Triti- 
cum aestivum L.) in response to irrigation schedule 
and nitrogen fertilization. Irrigation scheduling 
was based on different ratios between irrigation 
water and cumulative pan evaporation (IW/CPE). 
Irrigation of 6 cm depth were applied on the basis 
of IW/CPE ratio of 0.45, 0.60, 0.75, and 0.90. Pan 
evaporation data were recorded daily using stand- 
ard USWB-Class A Open pan (as prescribed by the 
India Meteorological Department) located at Re- 
search Farm, Selakui, Dehradun where the experi- 
ment was conducted. The CPE values were com- 
puted for each year individually. The crop was 
fertilized with nitrogen at the rate of 0, 60, and 120 
kg/ha. The yield and yield attributes were highest 
and irrigation efficiency was at a maximum when 
irrigation was applied at an IW/CPE ratio of 0.75 
in a normal rainfall year and at 0.90 in a low 
rainfall year. Water use efficiency decreased with 
increasing irrigation frequency. Nitrogen fertiliza- 
tion increased the yield of wheat linearly and was 
maximum at 120 kg N/ha. (Author's abstract) 
W88-06734 


MODELLING OF YIELD OF WINTER WHEAT 
AS A FUNCTION OF SOIL WATER AVAIL- 
ABILITY, 

Soil and Water Research Inst., Tehran (Iran) 

For primary bibliographic entry see Field 2G. 
W88-06735 


TILE DRAIN DISCHARGE UNDER DIFFER- 
ENT CROPS, 

Guelph Univ. (Ontario). School of Engineering. 
G. J. Bryant, R. W. Irwin, and J. A. Stone. 
Canadian so gag er Engineering CAEOAI, 
Vol. 29, No. 2, p 117-122, 1987. 6 fig, 5 tab, 12 ref. 


Descriptors: *Tile drainage, *Clay loam, *Soils, 
*Agricultural runoff, Fertility, Corn, Bluegrass, 
Oats, Alfalfa. 


Tile drain discharge for a 14-yr period was exam- 
ined to determine the effect of crop cover on the 
flow. Discharge characteristics were analyzed 
from 12 drainage research plots having fertilized 
and nonfertilized crops in a 4-yr rotation of corn- 
oats-alfalfa-alfalfa, continuous bluegrass and con- 
tinuous corn. Fertilized crops contributed a greater 
volume of drain flow than unfertilized crops. The 
major contribution to drain discharge occurred in 
March and April. Continuous corn and bluegrass 
contributed a larger drainage volume than rotation 
crops. The effect of crop cover on drainage was 
the least for a 2-yr return period. The analysis 
indicates that the crop grown and level of fertility 
have an important effect on tile drain discharge in 
Brookston clay loam soils. (Author's abstract) 
W88-06782 


SUBSURFACE IRRIGATION AND DRAINAGE 
ON SANDY SOIL IN SOUTHERN QUEBEC, 
Sind Agriculture Univ., Tandojam (Pakistan). 

N. A. Nemon, B. von Hoyningen Huene, J. 
Gallichand, and R. S. Broughton. 

Canadian Agricultural Engineering CAEOAI, 
Vol. 29, No. 2, p 137-142, 1987. 4 fig, 7 tab, 8 ref. 


Descriptors: *Subsurface irrigation, *Irrigation, 
*Subsurface drainage, Agriculture, Maize, Water 
table, Soil water, Root zone. 


An experiment was conducted in 1982-83 on flat 
sandy soil in southern Quebec to study the feasibili- 
ty of subsurface irrigation in this region. The field 
experiment was designed on 10 ha with two treat- 
ments and eight replicates. These treatments con- 
sisted of irrigated and nonirrigated maize plots. 
The subsurface irrigation raised the water table 
satisfactorily to a predefined water table position. 
This resulted in adequate water supply to the crop 
root zone. Subsurface irrigation treatment pro- 
duced grain maize yields twice as high as the 
nonirrigated treatment. (Author's (Sand-PTT) 
W88-06784 


PERFORMANCE OF LOW-PRESSURE 
CENTER-PIVOT SPRINKLER IRRIGATION 
SYSTEMS IN SASKATCHEWAN, 

Saskatchewan Univ., Saskatoon. Dept. of Agricul- 
tural Engineering. 

K. P. Thooyamani, and D. I. Norum. 

Canadian Agricultural Engineering CAEOAI, 
Vol. 29, No. 2, p 143-148, 1987. 8 fig, 2 tab, 8 ref. 


Descriptors: *Sprinkler irrigation, *Irrigation engi- 
neering, Agriculture, Design criteria. 


Uniformity of water distributions under six low- 
pressure center-pivot sprinkler irrigation systems 
was measured to evaluate the systems. For a uni- 
form overlapped spray pattern, uniformity of 
water distributions as per design was estimated 
from sprinkler charts for each system. This design 
uniformity was compared to uniformities measured 
under field conditions to find the suitability of 
design and/or management of the systems for field 
conditions. The low-pressure center-pivot systems 
were poorly designed for sprinkler discharge rates, 
but the resulting uniformity of overlapped spray 
pattern was not properly considered. Thus, there is 
room for improvement in the design of low-pres- 
sure center-pivot systems. (Author's abstract) 
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W88-06785 


APPLICATION RATES AND UNIFORMITY 
UNDER CENTER-PIVOT SPRINKLER IRRI- 
GATION SYSTEMS USING SPRAY NOZZLES, 
Saskatchewan Univ.. Saskatoon. Dept. of Agricul- 
tural Engineering. 

K. P. Thooyamani. D. I. Norum, and S. Dubetz. 
Canadian Agricultural Engineering CAEOAI, 
Vol. 29, No. 2. p 149-154, 1987. 9 fig, 1 tab, 5 ref. 
Department of Supply and Services, Government 
of Canada, contract OSU81-00005. 


Descriptors: *Sprinkler irrigation, *Irrigation engi- 
neering. Computer models, Agricultural runoff. 


Uniformity of water application in circular and 
radial directions under various center-pivot irriga- 
tion systems using spray nozzles was recorded in 
the field on farmer-operated systems. For the eight 
systems studied, the average application was 15.2 
mm and the Christiansen uniformity coefficient 
values were all 80%. A computer model was de- 
veloped to simulate field water application distri- 
butions using single sprinkler distributions that had 
been determined in the laboratory. These distribu- 
tions were used to predict potential runoff rates 
under various operating conditions. Simulation 
showed that it is possible to obtain a high uniformi- 
ty coefficient with any spray pattern provided the 
nozzles are spaced properly; however, the result 
may be an application rate that is great enough to 
produce runoff. (Author's abstract) 

'W88-06786 


VARIABILITY OF YIELD OF AN IRRIGATED 
CROP AND ITS CAUSES: 1. STATEMENT OF 
THE PROBLEM AND METHODOLOGY, 
Agricultural Research Organization, Bet-Dagan 
(Israel). Inst. of Soils and Water. 

E. Bresler, and G. Dagan. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 381-387, March 1988. 24 ref. 


Descriptors: *Agriculture, *Irrigation, *Crop 
yield, *Mathematical models, *Soil water, Water 
quality, Model studies. 


Crop yield depends on a large number of soil-, 
water-, and atmosphere-related parameters. Some 
of these parameters are spatially variable and most 
of them are subject to uncertainty. Consequently, 
the yield is also spatially variable and its prediction 
is uncertain. A study was conducted to (1) estimate 
the degree of yield variability as a function of 
variability of various parameters and (2) attempt to 
single out those parameters, the variability of 
which are estimated to have the largest impact 
upon the variability of yield of an irrigated crop. 
The first part of the study presents the general 
methodology developed in order to achieve these 
aims. It consists of a numerical deterministic model 
which predicts crop yield relative to its potential 
yield for a given irrigation regime and quality of 
water and for given soil and atmospheric condi- 
tions. The model is used to derive the values of 
expectation and variance of the relative irrigated 
crop yield as functions of these values of the 
various parameters. (See W88-06795 thru W88- 
09796) (Author's abstract) 

W88-06794 


VARIABILITY OF YIELD OF AN IRRIGATED 
CROP AND ITS CAUSES: 2. INPUT DATA AND 
ILLUSTRATION OF RESULTS, 

Agricultural Research Organization, Bet-Dagan 
(Israel). Inst. of Soils and Water. 

For primary bibliographic entry see Field 2G. 
W88-06795 


VARIABILITY OF YIELD OF AN IRRIGATED 
CROP AND ITS CAUSES: 3. NUMERICAL SIM- 
ULATION AND FIELD RESULTS, 

Tel-Aviv Univ. (Israel). School of Engineering. 
G. Dagan, and E. Bresler. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 395-401, March 1988. 2 fig, 2 tab, 14 ref. 


Descriptors: *Irrigation, *Crop yield, *Mathemati- 
cal models, *Simulation analysis, *Soil properties, 


Mathematical models, Model studies, Hydraulic 
properties, Probability distribution. 


The prediction of yield variability of an irrigated 
crop, as influenced by the uncertainty of soil, plant, 
and boundary conditions parameters, and an inves- 
tigation through numerical simulation, using the 
probability theory apparatus, were tested against 
field data. Among the large number (19) of param- 
eters, six which have a significant impact on yield 
variability, were singled out. These include two 
plant parameters with an average relative contribu- 
tion of 23%, three soil hydraulic parameters with a 
relative impact of 47%, and one irrigation bounda- 
ry condition parameter, related to the nonunifor- 
mity of water application, with 30% average con- 
tribution upon yield variability. An additional set 
of results was related to the yield coefficient of 
variation. Its range was simulated to be generally 
between 0.3 and 1, with an average of approx. 0.6. 
A similar range, but with a somewhat lower aver- 
age was measured in the field. The detection of the 
parameters of large impact, obtained by both simu- 
lation and field validation, give an indication of 
weak links which require further investigation, and 
for which collection of field data is important. (See 
W88-09794 thru W88-09795) (Author's abstract) 
W88-06796 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


AQUATIC WEED BIOMASS _ DISPOSAL: 
EFFECT ON SOIL ORGANIC MATTER, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Soils and Crops. 

R. L. Tate, and D. N. Riemer. 

Journal of Environmental Quality FEVQAA, Vol. 
17, No. 1, p 163-168, January-March 1988. 5 fig, 4 
tab, 28 ref. New Jersey Agric. Exp. Station Pub. 
D-15288-1-86. 


Descriptors: *Aquatic weed control, *Soil amend- 
ments, *Biomass, *Weeds, *Mulching, *Tomatoes, 
*Soil organic. matter, Organic carbon, Nitrogen 
compounds, Dehydrogenase, Kjeldahl procedure, 
Soil water, Loams. 


Aquatic weed biomass was amended to field plots 
of a Freehold sandy loam (Typic Hapludults) 
either as a mulch or incorporated into the surface 
soil with the objective of determining the potential 
for using soil as a repository for excess weed 
biomass and for using this biomass to augment soil 
organic matter levels and associated biological 
processes. Potential and actual dehydrogenase ac- 
tivities, soil organic C, total Kjeldahl N, and the 
C/N ratio of the soil were measured. Tomato 
plants (Lycopersicon esculentum Mill.) were 
grown in the plots. Amendment of the soil with 
aquatic weeds annually for up to 3 yr resulted in 
two- to threefold increases in actual and potential 
dehydrogenase and total Kjeldahl N. No consistent 
effect of inclusion of nitrogenous fertilizer with the 
aquatic weed amendments was detected. Analysis 
of the data with multiple linear regression tech- 
niques indicated that total Kjeldahl N and soil 
moisture were major controllers of both potential 
and actual dehydrogenase activities. The results 
suggest that aquatic weeds, whether added as a 
mulch or incorporated into the surface of the soil 
profile, have little effect on soil C, at least in the 
short run, but have a positive impact on the eco- 
system through augmentation of the soil organic N 
pools and increased microbial activity. (Author's 
abstract) 

W88-06161 


LINCOLN FLOOD ALLEVIATION SCHEME, 
Anglian Water Authority, Lincoln (England). Lin- 
coln Div. 

M. J. Wakelin, T. G. Walker, and D. Wilson. 
Proceedings of the Insititution of Civil Engineers 
PCIEAT, Vol. 82, Part 1, p 755-776, August 1987. 


13 fig, 11 tab, 2 ref, 2 append. 


Descriptors: *Flood plain management, *Flood 
control, *Channeling, Hydrologic data, River 
Witham, England, Floodwater, Water control, 
Construction methods, Washlands. 


This paper deals with the design and construction 
of a major flood alleviation scheme that uses con- 
trolled washlands as an economic alternative to 
conventional channel improvements. The-need for 
a scheme is explained by reference to the existing 
channel system (River Witham, England) and 
recent near-miss events. Details are given of the 
hydrological calculations, benefit assessments and 
options investigated that culminated in the identifi- 
cation of the best scheme. Difficulties in promoting 
this type of scheme are highlighted. The compo- 
nents of the scheme are outlined and construction 
of the first washland described. Operation of the 
washlands is discussed. (Author's abstract) 
W88-06187 


METHOD FOR MANAGING RIVER ABSTRAC- 
TIONS AND PROTECTING THE ENVIRON- 
MENT, 

Humphreys (Howard) and Partners, Leatherhead 
(England). 

P. J. Drake, and J. D. F. Sherriff. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 27-38, 
August 1987. 5 fig, 4 tab. 


Descriptors: *Water management, *Catchment 
areas, *Water control, *Water supply, Mathemati- 
cal analyis, Water allocation, England, Water Re- 
sources Act, Water transport, Environmental ef- 
fects, Aquatic environment, Ecological effects. 


An improved method has been developed to assess 
and control the quantity of water available to river 
abstractors. The methodology quantifies the sensi- 
tivity of the river environment to abstraction by a 
weighting system, and uses this to establish, on a 
subcatchment basis, maximum permissible volumes 
of abstraction and minimum permissible river 
flows, Guidelines developed from the methodolo- 
gy were successfully applied to the determination 
of applications for abstraction licenses in North 
Yorkshire (England), before being extended to 
cover the rest of the Yorkshire Water area. It is 
believed that this is a useful first attempt to derive 
a quantifiable measure in line with the Water Re- 
sources Act. (Author's abstract) 

W88-06200 


DETERMINATION OF RUNOFF FREQUEN- 
CIES FOR UNGAUGED URBAN CATCH- 
MENTS, 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 
gramme. 

J. J. Lambourne. 

Water SA, Vol. 14, No. 1, p 1-6, January 1988. 3 
fig, 1 tab, 25 ref. 


Descriptors: *Urban hydrology, *Urban runoff, 
*Flood recurrence interval, *Ungaged catchments, 
*Runoff forecasting, *Model studies, Catchment 
areas, Moisture content, Design storms, Hydro- 
graphs, Infiltration. 


Engineers often intuitively use the recurrence in- 
terval of a design storm for runoff recurrence 
interval. [t is suggested that this assumption is not 
soundly based, as the antecedent moisture content 
(AMC) or catchment wetness has a significant 
effect on the storm runoff recurrence interval. A 
method is described for generating flood frequency 
information for a catchment for a design situation. 
The technique comprises a combination of deter- 
ministic and stochastic components. This involves 
deterministically modeling the response of the 
catchment together with the use of a stochastic 
element to derive the conditional probability 
vector of the outlet hydrograph peaks. The advan- 
tage of the method is that the infiltration is mod- 
eled using a range of values that is described 
statistically. (Author's abstract) 

W88-06217 





BRIDPORT FLOOD ALLEVIATION SCHEME, 
Wessex Water Authority. Bristol (England). 

G. M. West, and K. Mann. 

Journal of the Institution of Water and Environ- 
mental Management. Vol. 1, No. 3, p 291-296, 
December 1987. 1 fig. 


Descriptors: *Flood protection, *River Brit, *Eco- 
nomic aspects, *Model studies, Hydrologic 
models. Mathematical studies. Equations, Predic- 
tion, Rivers, United Kingdom. 


As a consequence of severe flooding in May 1979 
and resultant public pressure, Wessex Water pre- 
pared an outline flood alleviation scheme for the 
river Brit at Bridport, Dorset. Restrictions in cap- 
ital investment necessitated the works being under- 
taken in six stages. The river system through the 
urban area was mathematically modelled using Hy- 
draulic Research's FLUCOMP 1, which demon- 
strated that flood alleviation works could be car- 
ried out in the very restricted valley bottom. In 
order to confirm design assumptions a physical 
model of the most restricted area was commis- 
sioned from Hydraulics Research Ltd. The benefit 
of close liaison between designers and modelers to 
ensure that the most cost-effective and technically 
feasible scheme is provided is demonstrated. (Au- 
thor’s abstract) 

W88-06455 


APPRAISAL OF ENVIRONMENTALLY SENSI- 
TIVE OPTIONS FOR FLOOD ALLEVIATION 
USING MATHEMATICAL MODELLING, 
Thames Water Authority, London (England). 

For primary bibliographic entry see Field 2E. 
W88-06464 


SERC FLOOD CHANNEL FACILITY, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W88-06466 


IN HYDROS- 


TIME SERIES METHODS 
CIENCES. 


For primary bibliographic entry see Field 7C. 
W88-06496 


DISTRIBUTION OF PARTIAL SUMS WITH 
APPLICATIONS TO DAM CAPACITY AND 
ACID RAIN, 

McGill Univ., Montreal (Quebec). 

For primary bibliographic entry see Field 7C. 
W88-06499 


OPTIMAL ARMA MODELS FOR THE STATIS- 
TICAL ANALYSIS OF RESERVOIR OPERAT- 
ING RULES, 

Purdue Univ., Lafayette, IN. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7C. 
W88-06536 


OPTIMAL MANAGEMENT OF MULTIRESER- 
VOIR SYSTEMS USING STREAMFLOW 
FORECASTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

R. C. Lazaro, J. W. Labadie, and J. D. Salas. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 553-580, 4 fig, 6 tab, 29 ref. 


Descriptors: *Regression analysis, *Statistical 
methods, *Model studies, *Reservoir operation, 
*Reservoir systems, *Streamflow forecasting, 
*Cache la Poudre River, *Colorado, Water supply, 
Seasonal variation, Flow patterns, Flow profiles, 
Snowmelt, Hydrologic models. 


In developing a plan to manage a complex water 
resource system effectively, some form of water 
supply forecasting is required. In areas with a large 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


spring snowmelt runoff, a total seasonal forecast of 
streamflow is often available from snow surveys as 
input to some type of multiple linear regression 
model. These seasonal estimates provide a basis for 
an annual operational plan. As conflicts in water 
use intensify, the need arises for disaggregated 
monthly (or even shorter term) forecasts to obtain 
an optimal management strategy for a system of 
reservoirs. This is particularly true for hydropower 
production planning in conjunction with other 
uses. A state-space forecasting model has been 
developed that attempts to reconstruct virgin 
streamflows based on historical records decom- 
posed into low flow and high flow sequences. The 
Kalman filter was used to separate model and 
measurement errors. The resulting forecasts were 
satisfactory primarily for the low flow months. 
Subsequent additional use of snow water equiva- 
lent data available prior to the start of the high 
flow period yielded some improvement in forecast- 
ing the important high flow period. Streamflow 
forecasts for up to a six month lead time were used 
to determine optimal water transfers and ex- 
changes within the Cache la Poudre River, in 
north-central Colorado. A river basin network op- 
timization model provided a means of processing 
forecasted streamflow and other system inputs to 
identify the minimum cost flows to satisfy storage 
and diversion requirements in accordance with de- 
creed water rights. Management strategies were 
generated with the objective of minimizing wasted 
outflows from the basin, in order to increase the 
likelihood of junior appropriators being served 
during critical low flow periods. Based on average 
monthly flows, improvement was significant for a 
typical dry year, with outflows reduced from over 
42,000 acre-ft/yr to around 1000 acre-ft through 
use of the combined forecasting/network optimiza- 
tion models. (See also W88-06496) (Author's ab- 
stract) 

W88-06540 


4B. Groundwater Management 


DEVELOPMENT OF GROUNDWATER RE- 
SOURCES IN SCOTLAND, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

N. S. Robins. 

Proceedings of the Institution of Civil Engineers, 
bs 83, Part 2, p 747-753, December, 1987. 4 fig, 4 
ref. 


Descriptors: *Groundwater potential, *Ground- 
water availability, *Geohydrology, *Aquifers, 
*Boreholes, Groundwater recharge, Hydraulic en- 
gineering, Costs, Water quality, Water resources 
development, Engineering geology, Mineral water. 


Groundwater is an underutilized resource in Scot- 
land. The amount of natural recharge to aquifers is 
generally not a limiting factor, and the selection of 
borehole sites depends principally on engineering 
and geological constraints. Although groundwater 
cannot compete in volume with the abundant sur- 
face water resources, it is valuable for supply to 
isolated and island communities and as a supple- 
ment to surface sources. Dissolved minerals 
present in groundwater may make it inferior in 
quality to surface water. Treatment and blending 
are used to upgrade the quality of groundwater 
supplies. The costs of new groundwater abstrac- 
tion schemes are estimated. (Author's abstract) 
W88-06196 


CATION EXCHANGE IN 
SOLUTE TRANSPORT, 
Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
W88-06213 


GROUNDWATER 


DETERMINATION OF AQUIFER PARAM- 
ETERS AT A GROUND-WATER RECHARGE 
SITE, 

Agricultural Research Service, University Park. 
PA. Northeast Watershed Research Center. 

For primary bibliographic entry see Field 2F. 
W88-06379 


WATER SUPPLIES OF BAHRAIN ISLAND - 21 
YEARS ON, 

For primary bibliographic entry see Field 5G. 
W88-06470 


GROUNDWATER RESOURCES AND DEVEL- 
OPMENT IN CHINA, 

Ministry of Geology and Minerals, Beijing (China). 
For primary bibliographic entry see Field 2F. 
W88-06776 


TILE DRAIN DISCHARGE UNDER DIFFER- 
ENT CROPS, 

Guelph Univ. (Ontario). School of Engineering. 
For primary bibliographic entry see Field 3F. 
W88-06782 


MEASUREMENTS AND ANALYSIS OF 
RUNOFF FROM SUBSURFACE DRAINED 
FARMLANDS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

For primary bibliographic entry see Field 2A. 
W88-06783 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


RELEASE OF ALUMINUM FOLLOWING 
WHOLE-TREE HARVESTING AT THE HUB- 
BARD BROOK EXPERIMENTAL FOREST, 
NEW HAMPSHIRE, 

Maine Univ. at Orono. Dept. of Plant and Soil 
Sciences. 

G. B. Lawrence, R. D. Fuller, and C. T. Driscoll. 
Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 383-390, October-December 1987. 9 
fig, 2 tab, 31 ref. NSF Grant BSR-8406634. 


Descriptors: *Forest management, *Acid rain, 
*Acid deposition, *Water pollution effects, *Clear- 
cutting, *Aluminum, *Path of pollutants, *Stream 
pollution, Water pollution, Stream chemistry, 
Streams, Hubbard Brook, New Hampshire, Moni- 
toring, Acidic streams, Elevation, Nitrates, Ca- 
tions, Hydrogen ion concentration, Nitrification. 


From fall, 1983, through spring, 1984, an experi- 
mental watershed at the Hubbard Brook Experi- 
mental Forest in New Hampshire was commercial- 
ly whole-tree harvested. Stream chemistry was 
monitored along an elevational gradient for ap- 
proximately | year prior to and 2 yr following the 
treatment in both the experimental watershed and 
an adjacent reference watershed. Whole-tree har- 
vesting initially resulted in a large increase in 
stream NO3(-) and basic cation (Ca(2+)), Mg(2+), 
Na(+), and K(+)) concentrations and a decrease 
in stream sulfate concentrations. A decrease in pH 
and increase in Al concentrations followed. Eleva- 
tional trends in stream chemistry were qualitative- 
ly similar before and after the cut, although the 
absolute concentrations of solutes changed mark- 
edly. These responses are explained by increased 
soil nitrification coupled with decreased vegetative 
uptake following the whole-tree harvest. Acidity 
generated by nitrification facilitated the mobiliza- 
tion of basic cations and increased anion adsorp- 
tion. When NO3(-) production exceeded the re- 
lease of basic cations, stream pH declined and Al 
concentrations increased. Aluminum was released 
in an entirely inorganic form resulting in potential- 
ly toxic concentrations in streamwater. (Author's 
abstract) 

W88-05985 


CHANGES IN WATER YIELD AFTER FIRE IN 
FYNBOS CATCHMENTS, 

Jonkershoek Forest Research Station, Stellenbosch 
(South Africa). Dept. of Environmental Affairs. 
For primary bibliographic entry see Field 3B. 
W88-06218 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man’s Non-Water Activities 


TEMPORAL VARIATIONS IN TUCSON, ARI- 
ZONA SUMMERTIME ATMOSPHERIC MOIS- 
TURE, TEMPERATURE AND WEATHER 
STRESS LEVELS, 

Arizona State Univ.. Tempe. Lab. of Climatology. 
R. C. Balling, and S. W. Brazel. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 995-999, August 1987. 
2 fig. 2 tab, 21 ref. 


Descriptors: *Weather, *Climate, *Urbanization, 
Atmospheric water, Air temperature, Dewpoint, 
Relative humidity, Deserts, Tucson Arizona. 


Summertime temperature, dewpoint, relative hu- 
midity, apparent temperature and weather stress 
levels have not changed significantly over the past 
37 years at the Tucson, Arizona Municipal Air- 
port. However, several of these variables show 
substantial trends during the most recent 18-year 
subperiod when the Tucson growth rate has been 
highest. The results for Tucson are quite different 
from the statistically significant changes in local 
climate reported for the Phoenix Airport during 
the same period. The differences in the changing 
weather conditions between these cities appear to 
be related to (a) the smaller population in Tucson, 
(b) the position of the Tucson airport measurement 
site near the outskirts of the city as opposed to the 
centrally located airport in Phoenix and (c) the 
type of landscapes being replaced by these rapidly 
growing urban areas. Phoenix is expanding gener- 
ally into irrigated agricultural lands, while in 
Tucson the bulk of the urban expansion is into the 
surrounding dryland areas. These results are useful 
in assessing the impact of urbanization on the local 
climate within a desert region. (Author's abstract) 
W88-06241 


NUTRIENT TRENDS AND LAND _ USE 
CHANGES IN SELECTED WATERSHEDS IN 
THE LOWER SUSQUEHANNA RIVER BASIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA. 

For primary bibliographic entry see Field SB. 
W88-06548 


REMEDIAL ACTION AT THE AMBROSIA 
LAKE URANIUM MILL TAILINGS SITE, AM- 
BROSIA LAKE, NEW MEXICO. 

Department of Energy, Albuquerque, NM. Urani- 
um Mill Tailings Remedial Action Project Office. 
For primary bibliographic entry see Field 5G. 
W88-06599 


CHRONOSEQUENCE OF AQUATIC MACRO- 
PHYTE COMMUNITIES IN DUNE PONDS, 
Indiana Dunes National Lakeshore, Porter, IN. 
For primary bibliographic entry see Field 2H. 
W88-06700 


4D. Watershed Protection 


RIVERS: FORM AND PROCESS, 

State Univ. of New York at Binghamton. Dept. of 
Geological Sciences. 

For primary bibliographic entry see Field 2E. 
W88-06631 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


DETERMINATION BY DIRECT ZEEMAN-AAS 
OF CADMIUM, LEAD AND COPPER IN 
WATER-BORNE SUSPENDED MATTER COL- 
LECTED ON FILTERS, 

Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

M. van Son, and H. Muntau. 

Fresenius’ Zeitscrift fuer Analytische Chemie 
ZACFAU, Vol. 328, No. 4/5, p 390-392, Septem- 
ber 1987. 3 fig, 1 tab, 4 ref. 


Descriptors: *Water analysis, *Analytical methods, 
*Measuring instruments, *Particulate matter, 
*Spectroscopy, *Cadmium, *Lead, *Copper, Fil- 
ters, Metals, Lakes, Rivers. 


Due to the low concentration of suspended matter 
in freshwater bodies, the determination of metals in 
water-borne particulate matter represents a prob- 
jem of trace analysis on the microchemistry scale. 
Direct Zeeman-AAS has been applied to the analy- 
sis of filters loaded with suspended matter. The 
method proved to be sufficiently fast (2 to 4 min) 
and precise for routine applications. The accuracy 
of the method was estimated by the analysis of 
some bulk certified reference materials. Concentra- 
tion of metals associated with lake water were in 
the following ranges: cadmium, 1.15 + or - 0.15 
ng/I to 39 + or - 8 ng/I; lead, 45 + or - 20 ng/I to 
1440 + or - 90 ng/l; and for copper, 35 + or - 8 
ng/I to 2100 + or - 200 ng/I. In river water, the 
concentrations were: cadmium, 6.0 + or - 1.0 ng/I 
to 130 + or - 15 ng/l; for lend, 90 + or - 40 ng/l 
to 6100 + or - 600 ng/I; and for copper, 250 + or - 
30 ng/I to 3300 + or - 500 ng/l. (Alexander-PTT) 
W88-05918 


DIRECT MEASUREMENT OF CADMIUM, 
LEAD, COPPER AND ZINC IN SAMPLES 
FROM A RIVER ECOSYSTEM BY ZEEMAN 
ATOMIC ABSORPTION SPECTROMETRY 
(ZAAS) IN THE GRAPHITE FURNACE, 
Bundesforschungsanstalt fuer Landwirtschaft, 
Brunswick (Germany, F.R.). Inst. fuer Produk- 
tions- und Okotoikologie. 

J. Fleckenstein. 

Fresenius’ Zeitscrift fuer Analytische Chemie 
ZACFAU, Vol. 328, No. 4/5, p 396-399, Septem- 
ber 1987. 2 fig, 6 tab, 9 ref. 


Descriptors: *Analytical methods, *Measuring in- 
struments, *Cadmium, *Lead, *Copper, *Zinc, 
*Water analysis, *Particulate matter, *Spectrosco- 
py, Metals, Rivers. 


Analyses of Cd, Pb, Cu in samples of water insects, 
aquatic fungi, algae and organs of water birds 
sampled in the ecosystem of the Oker River in 
West Germany were carried out by the direct solid 
sampling Zeeman Atomic Absorption Spectrome- 
try (ZAAS). The results showed that the method is 
accurate in determining heavy metal content. The 
range of the metal content was higher than the 
standard deviation of the replicated measurements. 
The following metal concentrations (microgm/gm 
dry matter) were found in aquatic insects: cadmi- 
um, 17 to 199 in metal polluted regions and 0.4 to 
6.3 in regions not loaded with heavy metals; lead 
98 to 833 (polluted) and 17 to 102 (non-polluted); 
copper, 29 to 780 (polluted) and 23 to 97 (non- 
polluted); and zinc, 822 to 3,000 (polluted) and 70 
to 1700 (non-polluted). The standard deviation for 
these measurements ranged from >5% to >15%. 
Similar trends were seen in the metal contents of 
aquatic fungus, algae, and organs of water birds. 
(Alexander-PTT) 

W88-05919 


PRECONCENTRATION OF HYDROPHILIC 
PESTICIDES FROM AQUEOUS SOLUTIONS 
AND EXTRACTION OF RESIDUES USING 
THE POLYMERIC SORBENT WOFATIT Y 77: 
I, PRECONCENTRATION OF HYDROPHILIC 
PESTICIDES FROM WATER, 

Akademie der Wissenschaften der DDR, Leipzig. 
Forschungsstelle fuer Chemische Toxikologie. 

W. Dedek, K.-D. Wenzel, F. Luft, H. Oberlander, 
and B. Mothes. 

Fresenius Zeitscrift fuer Analytische Chemie 
ZACFAU, Vol. 328, No. 6, p 484-486, September 
1987. 2 tab, 20 ref. 


Descriptors: *Analytical methods, *Measuring in- 
struments, *Preconcentration, *Pesticides, *Ex- 
traction, *Adsorption, Polymers, Metabolites, Her- 
bicides, Insecticides, Carbohydrates. 


The new organic polymeric sorbent Y 77, exhibit- 
ing a specific surface of >1200 sq m/g and a 
capacity 5 mg/g reveals recoveries of >90% for 
compounds of high water solubility following ad- 
sorption from water or saturated NaCl-solution 


and elution with methanol. Examples are given for 
the 32P- or 14C-labelled insecticides methamido- 
phos, trichlorfon and dimethoate and the herbi- 
cides Na-trichloroacetate, fenuron, propachlor and 
2,4-D. For the more strongly adsorbed hydropho- 
bic compounds, elution by hot solvents is recom- 
mended. The hydrophilic metabolites occurring in 
pesticide metabolism studies, e.g. conjugates, can 
be adsorbed and separated from the not adsorbed 
free carbohydrates. (Author's abstract) 

W88-05922 


DETERMINATION OF ZINC, CADMIUM, 
LEAD AND COPPER IN SOILS AND SEWAGE 
SLUDGES BY MICROPROCESSOR-CON- 
TROLLED VOLTAMMETRY IN COMPARI- 
SON WITH ATOMIC ABSORPTION SPEC- 
TROMETRY, 

Trier Univ. (Germany, F.R.). Dept. of Inorganic 
and Analytical Chemistry. 

A. Meyer, U. de la Chevallerie-Haaf, and G. 
Henze. 

Fresenius Zeitscrift fuer Analytische Chemie 
ZACFAU, Vol. 328, No. 7, p 565-568, October 
1987. 2 fig, 1 tab, 8 ref. 


Descriptors: *Analytical methods, *Measuring in- 
struments, *Voltammetry, *Sludge, *Metals, *Par- 
ticulate matter, *Spectroscopy,, Cadmium, Lead, 
Copper, Soils, Zinc. 


Information on the heavy metal contents in soils 
and sewage sludges is of strong ecological interest. 
For control of the maximum allowed concentra- 
tions photometric and atomic absorption spectro- 
metric methods have been developed for the deter- 
mination of the single elements; sample digestion is 
carried out using hydrochloric acid and nitric acid. 
The decomposition solutions were adjusted with 
an acetate buffer to pH 3.8. Differential pulse 
polarography and differential pulse anodic strip- 
ping voltammetry allow the simultaneous determi- 
nation of different heavy metals in one digestion 
solution according to their electrochemical behav- 
ior. The method was illustrated using zinc, cadmi- 
um, lead, and copper in soils and sludges and a 
microprocessor-controlled polargraph. Flame 
atomic absorption spectrometry was used as refer- 
ence method. (Alexander-PTT) 

W88-05923 


IDENTIFICATION OF NON-VOLATILE OR- 
GANIC COMPOUNDS IN GAC FILTERS AND 
IN RAW AND DRINKING WATER EXTRACTS 
BY FAB AND FAB-CID-MIKE SPECTROME- 


TRY, 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Lab. d’Espectrometria de Masses. 

J. Rivera, D. Fraisse, F. Ventura, J. Caixach, and 
A. Figueras. 
Fresenius Zeitscrift 
ZACFAU, Vol. 328, No. 7, p 577-582, October 
1987. 7 fig, 2 tab, 25 ref. 


fuer Analytische Chemie 


Descriptors: *Analytical methods, *Measuring in- 
struments, *Organic compounds, *Drinking water, 
*Metals, *Particulate matter, *Spectroscopy,, Cad- 
mium, Lead, Copper, Filters, Activated carbon, 
Chromatography. 


Analysis of the non-volatile organic extracts of a 
granular activated carbon (GAC) filter instailed at 
Barcelona’s waterworks plant and in raw and 
drinking water was performed using HPLC frac- 
tionation, fast atom bombardment (FAB) mass 
spectrometry and a combination of FAB-CID- 
MIKE (CID = desorption chemical ionization) 
(Mass-Analyzed Ion Kinetic Energy) Among the 
identified non-volatile organic compounds present 
in water, there was a wide range of non-ionic and 
anionic surfactants and polyglycols. The compo- 
nents were identified by comparing FAB and 
FAB-CID-MIKE spectra with those obtained 
from different HPLC fractions. (Author's abstract) 
W88-05924 


OCCURRENCE OF CRYPTOSPORIDIUM OO- 
CYSTS IN SEWAGE EFFLUENTS AND SE- 
LECTED SURFACE WATERS, 





Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

M. S. Madore, J. B. Rose, C. P. Gerba, M. J. 
Arrowood, and C. R. Sterling. 

The Journal of Parasitology, Vol. 73, No. 4, p 702- 
705, August 1987. 3 tab, 18 ref. Arizona Disease 
Control Research Commission Contract 8277- 
000000- 1-1-AQ-6622. EPA Grant CR-813536-01-0. 


Descriptors: *Oocysts, *Parasites, *Wastewater, 
*Surface water, *Water pollution sources, *Sample 
preparation, Fate of pollutants, Path of pollutants, 
Effluents, Pollutant identification, Human diseases, 
Diseases, Sand filters, Filtration. 


An existing method for the detection of Crypto- 
sporidium oocysts in water was modified to inves- 
tigate oocyst prevalence in large volumes of water. 
Surface waters and sewage effluents were filtered, 
eluted from the filter, and concentrated using cen- 
trifugation. The resultant pellet was then homog- 
enized, sonicated, and placed on a sucrose gradient 
to separate oocysts from the sediment. The upper- 
most gradient layer was then examined by immun- 
ofluorescence using a labeled monoclonal anti- 
body. Using this technique, average numbers of 
oocysts detected in raw and treated sewage were 
5180 and 1300/liter, respectively. Filtered sewage 
effluents had significantly lower numbers of oo- 
cysts (10.0/liter). These data show that sand filtra- 
tion may reduce the concentrations of this parasite 
in waste waters. Highly variable oocyst numbers 
were encountered in surface waters. Since Crypto- 
sporidium oocysts are frequently present in envi- 
ronmental waters, they could be responsible for 
waterborne outbreaks of disease. (Author's ab- 
stract) 

W88-05962 


CHARACTERIZATION OF WEAK ACIDITY IN 
SELECTED PRECIPITATION SAMPLES 
FROM A FOREST ECOSYSTEM, 

Bayreuth Univ. (Germany, F.R.). Inst. of Soil Sci- 
ence. 

R. Hantschel, and O. Klemm. 

Tellus TELLAL, Vol. 39B, No. 4, p 354-362, 
March 1987. 1 fig, 4 tab, 43 ref. Bundesministerium 
© Sarin eats Forsttoxikologie Grant 


Descriptors: *Acid rain, *Pollutant identification, 
*Weak acids, *Rainfall, Acids, Forests, Through- 
fall, Buffer capacity, Buffers, Hydrogen ion con- 
centration. 


In different incident precipitation and throughfall 
samples, the CO2-acidity (base neutralizing capac- 
ity up to pH 8.3) can be twice the H30(+)- 
concentration. This fact can be explained only by 
the existence of weak organic acids (with the ex- 
ception of H2CO3) which originate mainly in aero- 
sal particles and plant leaching. The buffer capac- 
ity of this mixture was determined by using an 
exact acid/base-buffer-titration. Assuming the ex- 
istence of only one weak acid, the concentration 
and strength were calculated. It is proposed that 
measuring the base neutralization capacity by titra- 
tion up to pH 8.3 (CO2 acidity) would be an easy 
way to include this important part of the acidity. 
(Wood-PTT 

W88-05999 


DETERMINATION OF MERCURY BY DIF- 
FERENTIAL-PULSE ANODIC-STRIPPING 
VOLTAMMETRY WITH VARIOUS WORKING 
ELECTRODES; APPLICATION TO THE ANAL- 
YSIS OF NATURAL WATER SEDIMENTS, 
Karlova Univ., Prague (Czechoslovakia). Dept. of 
Analytical Chemistry. 

M. Hatle. 

Talanta TLNTA2, Vol. 34, No. 12, p 1001-1007, 
December 1987. 7 fig, 4 tab, 31 ref. 


Descriptors: *Pollutant identification, *Mercury, 
*Sediments, *Heavy metals, Metals, Chemical 
analysis, Voltammetry, Electrodes, . Differential- 
pulse anodic-stripping voltammetry. 


Four types of electrodes (glassy-carbon, gold ro- 
tating-disk, and two types of gold-film) were used 
to determine traces of mercury by differential- 
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pulse anodic-stripping voltammetry in river sedi- 
ments. The lowest limit of detection (0.02 micro- 
gram/liter) was obtained with the gold rotating- 
disk electrode. Two electrodes were chosen for 
practical application: the gold rotating-disk elec- 
trode for its low levels of detection and the gold 
film electrode prepared in situ for its ease of use at 
higher mercury concentrations. Sample pretreat- 
ment involved a separation of the 0.45-63 micron 
fraction, mineralization with a mixture of hydro- 
chloric and nitric acids (3:1 or 1:3) under atmos- 
es pressure in a fused silica vessel, addition of 

drogen peroxide to destroy organic matter, and 
irradiation with ultraviolet light. Arsenic(3+), 
Bi(3+), Cr(3+), Ag(+), Se(4+), and Fe(+3) 
interfered with Hg determination, but only iron is 
commonly found in these sediments. Iron interfer- 
ence was suppressed by addition of fluoride or 
pyrophosphate. This method is an alternative to 
atomic absorption spectroscopy for determination 
of total mercury levels in heavily polluted samples 
(up to 0.01% Hg). (Cassar-PTT) 

88-06000 


SPECTROPHOTOMETRIC REACTION-RATE 

METHOD FOR THE DETERMINATION OF 
IN WATERS WITH PYRIDINE-2-AL- 

DEHYDE 2-PYRIDYLHYDRAZONE, 

Malaga Univ. (Spain). Dept. of Analytical Chemis- 


try. 

R. Montes, and J. J. Laserna. 

Talanta TLNTA2, Vol. 34, No. 12, p 1021-1026, 
December 1987. 3 fig, 4 tab, 29 ref. 


Descriptors: *Pollutant identification, *Nitrites, 
*Water analysis, *Spectrophotometry, Pyridine-2- 
aldehyde 2-pyridylhydrazone, Drinking water. 


A method for the determination of submicrogram 
amounts of nitrite has been developed, based on its 
acceleration of the rate of bromate oxidation of 
pyridine-2-aldehyde 2-pyridylhydrazone in acidic 
medium. The reaction was monitored spectropho- 
tometrically at 372 nm. Two acids were used, with 
differing effects. The hydrochloric acid method 
was less sensitive than the perchloric acid method 
at low nitrite concentrations. However, the hydro- 
chloric acid method was more suitable for variable 
nitrite concentrations. Within-day precision was 
>0.011 microgram/ml (2.2-1.5% relative standard 
deviation) at the concentrations examined. Recov- 
ery of nitrite from drinking water ranged from 90 
to 117%, with an average relative standard devi- 
ation for nitrite determinations in polluted river 
water of 3.2%. Forty-five potential interfering sub- 
stances were tested (including ammonium and ni- 
trate ions). Pd(++), Cu(++), iodide, bromide, 
sulfite, hydrogen peroxide, and ascorbate inter- 
fered at the level of 1 microgram/ml; Ag(+), 
Fe(++), and sulfide, at the 10 microgram/ml 
level. Advantages of the method are its speed, 
small sample volume, absence of a reagent blank, 
and wide determination range. (Cassar-PTT) 
W88-06001 


QUALITY ASSURANCE PROGRAM FOR 
_— AND ENVIRONMENTAL CHEMIS- 
Y 


Los Alamos National Lab., NM. 

M. A. Gautier, and E. S. Gladney. 

American Laboratory ALBYBL, Vol. 19, No. 7, p 
17-22, July 1987. 1 fig, 8 ref. 


Descriptors: *Pollutant identification, *Quality 
control, *Chemical analysis, *Water analysis, Sta- 
tistics, Los Alamos National Laboratory. 


The Health and Environmental Chemistry Group 
at the Los Alamos National Laboratory provides 
more than 60,000 determinations a year on a wide 
variety of matrices. Projects using these services 
range from single investigators to large-scale pro- 
grams requiring year-to-year continuity. The two 
elements of the quality assurance (QA) program 
are (1) quality control, the mechanism for error 
control, and (2) quality assessment, the system for 
verifying if the entire analytical process is operat- 
ing within acceptable statistical limits. Traceabi- 
lilty is maintained through concurrent analysis of 
matrix-based certified QA materials. The laborato- 
ry participates in seven intercomparison programs. 
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The Quality Assurance Program has a central 
computer system for storing data, assessing job 
status, and determining whether QA goals are 
being met. Among the fundamental policies of the 
QA program are the following: (1) QA materials 
are run with each batch. (2) Analyses are consid- 
ered under control whenever the absolute value of 
the difference between the laboratory mean and 
the certified mean is inside the propagated single 
standard deviation uncertainty of the experimental 
and certified means. (3) Performance is assessed 
quarterly or annually using a given formula. (4) 
Reliable, verified techniques are used. (5) Monthly 
audits are performed and reported to section lead- 
ers. (6) External audits are occasionally commis- 
sioned. (7) A QC system is maintained for each 
instrument and analytical method. For water and 
wastewater samples four ratios are monitored: (1) 
sum of meq cations to sum of meq anions, (2) meq 
hardness to sum of meq Ca(+ +) and Mg (+ +), 
(3) total dissolved solids to total calculated solids, 
and (4) observed conductivity to sum of contribut- 
ing conductivity. (Cassar-PTT) 

W88-060i 1 


SCREENING OF 21 PESTICIDES IN WATER 
BY SINGLE EXTRACTION WITH C18 SILICA 
BONDED PHASE COLUMNS. AND HRGC-MS, 
Istituto di Ricerche Farmacologiche Mario Negri, 
Milan (Italy). Lab. of Environmental Pharmacolo- 
gy and Toxicology. 

R. Bagnati, E. Benfenati, E. Davoli, and R. Fanelli. 
Chemosphere CMSHAF, Vol. 17, No. 1, p 59-65, 
1988. 3 fig, 1 tab, 10 ref. 


Descriptors: *Pollutant identification, *Pesticides, 
*Chemical analysis, *Gas chromatography, *Mass 
spectrometry, *Test wells, *Well water, Detection 
limits, Herbicides, Insecticides, Fungicides, Italy. 


Italian law requires that water for human con- 
sumption must have several characteristics of qual- 
ity. One of these, in accordance with a recommen- 
dation of the European Economic Community, is 
that the concentrations of herbicides, fungicides 
and of organochlorine, organophosphoric and car- 
bamate insecticides must be below 0.1 ppb. As a 
consequence of the large number of compounds 
belonging to these classes it was necessary to de- 
velop rapid and specific methods for their identifi- 
cation in water samples, before their precise quan- 
titation. A method based on a fast extraction of 
water (using C18 columns) and highly specific 
detection by capillary gas chromatography - se- 
lected ion recording mass spectrometry was devel- 
oped. The results for 21 pesticides are reported. 
The method has been used for the validation of 
new wells as sources of drinking water in a con- 
taminated area in the North of Italy in an area in 
which several water-bearing strata were contami- 
nated mainly by atrazine. Very low levels of atra- 
zine (1-5 oppt) were measured accuralety by this 
method. Triazines also found in these wells were 
simazine (0-200 ppt) and propazine (0-30 ppt). This 
approach could be a useful screening method 
where contamination with agricultural compounds 
at low levels is suspected. (VerNooy-PTT) 
W88-06030 


VOLATILE ORGANIC COMPOUNDS AT A 
COASTAL GULF OF MEXICO SITE, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

T. J. McDonald, M. C. Kennicutt, and J. M. 
Brooks. 

Chemosphere CMSHAF, Vol. 17, No. 1, p 123- 
136, 1988. 3 fig, 3 tab, ref. 


Descriptors: *Organic compounds, *Coastal 
streams, *Volatile organic compounds, *Water 
pollution sources, *Pollutant identification, Water 
sampling, Volatility, Gulfs of Mexico. 


Volatile organic compound (VOC) concentrations 
in surface waters from the Brazos River and across 
the river/seawater mixing zone ranged from 30 to 
18,200 ng/L. Molecular level compositions were 
highly variable. Normal alkane, alkyl aromatic, 
and halogenated compounds were the dominant 
VOC detected. Individual compound concentra- 
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tions were generally less than 10 ng/L, although 
occasional levels as large as 1000 ng/L were en- 
countered (usually near point sources). The VOC 
detected had an anthropogenic source. Once intro- 
duced to the water via runoff and direct discharge. 
the main mechanism controlling the VOC concen- 
trations was rapid (within hours) less to the atmos- 
phere. Sediment resuspension of VOC may have 
been observed across the river/sediment mixing 
zone. (Author's abstract) 

W88-06031 


F-SPECIFIC BACTERIOPHAGES AS INDICA- 
TORS OF THE DISINFECTION EFFICIENCY 
OF SECONDARY EFFLUENT WITH ULTRA- 
VIOLET RADIATION, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Water 
and Food Microbiology. 

A. H. Havelaar, W. M. Pot-Hogeboom, W. Koot, 
and R. Pot. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 4, p 353-368, 1987. 4 fig, 3 tab, 20 ref. 


Descriptors: *Bioindicators, *Pollutant identifica- 
tion, *Wastewater treatment, *Wastewater analy- 
sis, *Disinfection, *Ultraviolet radiation, *Bacter- 
iophages, *Tertiary wastewater treatment, Oxida- 
tion, Monitoring, Bacterial analysis, Bacteria, Coli- 
forms. 


Secondary effluent was irradiated with ultraviolet 
light in a shallow bed reactor at flow rates of 10-30 
cu m/hr using 1-3 high pressure mercury lamps. 
Doses ranged from 2.5 to 25 mJ/sq cm. The four 
groups of microorganisms measured were E. coli, 
fecal streptococci, somatic coliphages, and F-spe- 
cific bacteriophages. Their relative UV resistances 
were 1.0:1.5:1.1:2.3, respectively. Inactivation of F- 
specific coliphages with 3 log units required a dose 
of about 36 mJ/sq cm. Dose-response curves were 
linear with correlation coefficients of about 0.90, 
except for somatic coliphages, which seemed to 
include a relatively UV-sensitive and a more resist- 
ant fraction. The heterogeneity of the somatic coli- 
phage population was attributed to wastewaters 
from different sources. It is assumed that the F- 
specific coliphages will be good indicators of natu- 
rally occurring viruses. (Cassar-PTT) 

W88-06042 


EFFECT OF SAMPLE PRETREATMENT ON 
THE RELIABILITY OF SOLID SPECIATION 
DATA OF HEAVY METALS. IMPLICATIONS 
FOR THE STUDY OF EARLY DIAGENETIC 
PROCESSES, 

Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik. 

M. Kersen, and U. Forstner. 

Marine Chemistry MRCHBD, Vol. 22, No. 2-4, p 
299-312, December 1987. 2 fig, 4 tab, 32 ref. 


Descriptors: *Sampling, *Chemical analysis, 
*Water analysis, *Heavy metals, *Diagenesis, 
*Sample preparation, *Sediments, Speciation, Iron, 
Manganese, Pollutant identification, Zinc, Cadmi- 
um, Copper, Lead, Chromium, Nickel, Metals, 
Elbe Estuary. 


Analysis of anoxic freshwater sediments from the 
Hamburg Harbor showed that commonly per- 
formed sample storage and pretreatment tech- 
niques (including aeration and drying) strongly 
changed original associations of heavy metals with 
different sediment components. The six fractions, 
in order of processing, were exchangeable, carbon- 
atic, easily reducible, moderately reducible, sulfi- 
dic/organic, and residual. Major variations oc- 
curred in the moderately reducible fraction and to 
a lesser extent in the hydrogen peroxide-oxidizable 
fraction (sulfidic). Oven-drying and freeze-drying 
under vacuum affected metals originally bound to 
carbonate (Fe, Mn) and to the sulfidic/organic 
fraction (Zn, Cd, Cu,Pb). While the easily oxidiza- 
ble Cu and Pb portions were transferred mainly 
into the moderately reducible fraction, those of Zn 
and Cd were found in easily reducible and labile 
exchangeable fractions upon aeration of the sedi- 
ment. Metals from only the latter fractions were 
potentially mobilizable via pore-water fluxes. Ex- 
traction of the residual fraction was the only step 


not affected significantly by the sample pretreat- 
ment. A figure depicts the fractionation patterns of 
the eight metals for freshly received anoxic sample, 
after air bubbling, after freeze-drying, and after 
oven-drying. (Cassar-PTT) 

WwW 9 


MARINE SAMPLING BY SCUBA DIVING. 3. 
SAMPLING PROCEDURES FOR MEASURE- 
MENT OF MERCURY CONCENTRATIONS IN 
ESTUARINE WATERS AND SEAWATER, 
Institut Rudjer Boskovic; Zagreb (Yugoslavia). 
Center for Marine Research. 

G. Kniewald, A. Kwokal, and M. Branica. 

Marine Chemistry MRCHBD, Vol. 22, No. 2-4, p 
343-352, December 1987. 3 fig, 1 tab, 27 ref. U. S.- 
Yugoslav Joint Board on Scientific and Technical 
Cooperation project JFP (NBS)/694. 


Descriptors: *Pollutant identification, *Sampling, 
*Mercury, *Heavy metals, *Water analysis, 
*Scuba diving, Metals, Estuarine environment, 
Krka River. 


Samples of estuarine waters and seawater were 
collected in the Krka River Estuary, eastern Adri- 
atic coast, by scuba diving for trace element analy- 
sis. This method is especially valuable in sampling 
of estuarine layers because the currents and layers 
can be directly seen by the sampler. Precondi- 
tioned one-liter bottles were used as sample con- 
tainers. These had been treated with ultrapure 
nitric acid and allowed to lie unstoppered at 30 m 
in the sea. The scuba divers, facing the current at 
all times, collected samples at intervals of 25 cm. 
However, it was often possible to collect at 2-3-cm 
intervals when veil-like boundaries between layers 
were seen. A weighted rope, marked with depth 
intervals, was available to determine the exact 
depth of each sample. Mercury was determined by 
cold vapor atomic absorption spectrometry on 
samples obtained by scuba diving and subsurface 
pumping. For depths of zero, 10, and 21 m, subsur- 
face pumping gave mercury concentrations (ng/cu 
dm) of 1106, 1039, and 600, respectively. Scuba 
samples in preconditioned glass bottles gave Hg 
concentrations (ng/cu dm) of 0.9, 1.4, and 1.2, 
respectively, for the same site. Use of expensive 
specially treated Teflon samplers resulted in con- 
centrations very near to those collected in precon- 
ditioned bottles. (Author's abstract) 
-06070 


DIRECT DETERMINATION 

ACTIVE 

WATERS, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 

Center for Marine Research. 

For primary bibliographic entry see Field 7B. 
-06071 


OF SURFACE 
SUBSTANCES IN NATURAL 


DETERMINATION OF FLURIDONE RESI- 
DUES IN MEAT, MILK, EGGS, AND CROPS 
BY HIGH-PERFORMANCE LIQUID CHRO- 
MATOGRAPHY OR GAS CHROMATOGRA- 


PHY, 

Lilly (Fli) and Co., Indianapolis, IN. Lilly Re- 
search Lab. 

S. D. West, and E. W. Day. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 36, No. 1, p 53-56, January 1988. 5 
fig, 3 tab, 17 ref. 


Descriptors: *Pesticides, *Pollutant identification, 
*Analytical methods, *Measuring instruments, 
*Fluridone, *Chromatography, Food, Crops, Her- 
bicides, Extraction, Detection limits. 


A residue method is described for the determina- 
tion of the aquatic herbicide fluridone in meat, 
milk, eggs, and crops. Fluridone is extracted from 
meat, eggs, or crops with methanol, and the herbi- 
cide is extracted from milk with disposable C18 
cartridges. Extracts are purified by liquid partition- 
ing and/or alumina column chromatography. The 
purified extracts are concentrated and then meas- 
ured by high-performance liquid chromatography 
with UV detection at 313 nm. The residue method 
has a detection limit of approximately 0.05 ppm for 
all sample types. Recoveries fortified with 0.05 and 


0.10 ppm of fluridone have averaged 86 + or - 
10% for meat, 80 + or - 4% for milk, 100 + or - 
8% for eggs, and 90 + or - 12% for crops. The 
derivatization of fluridone with phosphorus tribro- 
mide for determination by gas chromatography 
with electron capture detection can be utilized as 
an alternative or confirmatory procedure. (Au- 
thor’s abstract) 

W88-06095 


NEW METHOD FOR THE MICRODETERMIN- 
ATION OF MOLYBDENUM (VI) IN STEEL, 
BIOLOGICAL MATERIALS AND WATERS, 
Centre for Water Resources Development Man- 
agement, Kerala (India). 

S. A. Abbasi. 3 

Analytical Letters, Vol. 20, No. 12, p 2021-2034, 
December 1987. 2 fig, 4 tab, 26 ref. 


Descriptors: *Spectrophotometry, *Pollutant iden- 
tification, *Analytical methods, *Measuring instru- 
ments, *Trace analyses, *Molybdenum, Tissue 
analysis, Extraction, Chelation, Hydroxamic acids. 


A method is presented for the trace analysis of 
molybdenum (VI) in a standard steel sample, plant 
tissues, animal tissues, and natural waters. The 
method is based on the extractive separation of 
molybdenum from complex matrices by chelating 
it with a new reagent N-p-methoxyphenyl-2-fury- 
lacrylohydroxamic acid (MFHA) into isoamy] al- 
cohol followed by spectrophotometric determina- 
tion. Eight other new hydroxamic acids were stud- 
ied for the same purpose and MFHA was chosen 
as it was the most sensitive of these as well as the 
other hydroxamic acids reported previously. The 
method enables rapid and reliable analysis of mo- 
lybdenum at ppb levels in environmental matrices. 
(Author's abstract) 

W88-06097 


COMPARISON OF ON-COLUMN AND SPLIT- 
LESS INJECTIONS FOR THE CAPILLARY GC 
QUANTITATION OF ORGANICS EXTRACTED 
FROM LANDFILL LEACHATES, 

Connecticut Univ., Storrs. Dept. of Chemistry. 
S.-L. Liu, D. J. Chichester-Constable, J. Hubball, 
S. R. Smith, and J. D. Stuart. 

Analytical Letters, Vol. 20, No. 12, p 2073-2092, 
December 1987. 3 fig, 4 tab, 14 ref. USGS Grant 
No. 14-08-0001-G-832. 


Descriptors: *Leachates, *Groundwater pollution, 
*Pollutant identification, *Analytical methods, 
*Measuring instruments, *Landfills, *Chromatog- 
raphy, *Spectrometry, Organic compounds, 
Groundwater, Drinking water, Field tests. 


An extensive study of the organic components of 
the leachate from the University of Connecticut 
landfill has been carried out. A modification of 
EPA Method 625 for base/neutral extractable or- 
ganics was used to obtain both the gas chromato- 
graphic profiles and the mass spectrometric identi- 
fication of the organics in groundwater samples 
from six test wells and several private wells in the 
vicinity of the landfill. A characteristic fingerprint 
representing a number of components was consist- 
ently found in the analysis of the landfill leachate 
but not in the drinking water of the private resi- 
dences located on an adjoining road. Gas chroma- 
tographic parameters for optimum qualitative and 
quantitative analysis of field samples were deter- 
mined using an acetone solution of the model 
leachate sample. It was confirmed that the on- 
column injection mode resulted in greater flame 
ionization detector (FID) response and more re- 
producible peak areas than the splitless mode. The 
major variable in obtaining reproducible data was 
the field sampling at the landfill, not the solvent 
reduction step or the injection mode used to intro- 
duce the sample into the gas chromatograph. (Au- 
thor’s abstract) 

W88-06098 


SIMPLE VISUAL METHOD FOR THE DETER- 
MINATION OF PHOSPHORUS IN ENVIRON- 
MENTAL WATERS, 

Shimane Univ., Matsue (Japan). Faculty of Sci- 





ence. 

H. Hashitani, and M. Okumura. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU. Vol. 328, No. 3, p 251-254, August 
1987. 4 fig. 3 tab. 5 ref. 


Descriptors: *Water analysis, *Analytical methods, 
*Pollutant identification, *Phosphates, Phospho- 
tus, Ions. Detection limits, Nutrients, Lakes, 
Rivers. 


The visual method proposed for the determination 
of phosphate ion in environmental water samples 
does not need any instrument. The highly sensitive 
method is based on the observation of the blue 
color produced as the result of ion association of 
phosphomolybdate and malachite green in acidic 
medium. Down to 10 ppb of phosphate-phospho- 
rus can be determined by addition of 1 ml of 
reagent solution to 4 ml of sample in a test tube. 
The method has been effectively used for the de- 
termination of phosphate ion which is a nutrient 
for phytoplankton in brackish lakes and rivers. 
(Author's abstract) 

W88-06105 


STUDIES ON THE POTENT BACTERIAL MU- 
TAGEN, 3-CHLORO-4-(DICHLOROMETHYL)- 
5-HYDROXY-2(5H)-FURANONE: AQUEOUS 
STABILITY, XAD RECOVERY AND ANALYTI- 
CAL DETERMINATION IN DRINKING 
WATER AND IN CHLORINATED HUMIC 
ACID SOLUTIONS, 

Health Effects Research Lab., Cincinnati, OH. 
Toxicology and Microbiology Div. 

J. R. Meier, R. B. Knohl, W. E. Coleman, H. P. 
Ringhand, and J. W. Munch. 

Mutation Research MUREAYV, Vol. 189, No. 4, p 
363-373, December 1987. 7 fig, 2 tab, 23 ref. 


Descriptors: *Water treatment, *Pollutant identifi- 
cation, *Analytical methods, *Measuring instru- 
ments, *Mutagens, *Furanones, *Drinking water, 
*Chromatography, *Spectrometry, Humic acids, 
Ion exchange, Adsorption, Degradation, Chlorina- 
tion. 


3-Chloro-4-(dichloromethy])-5-hydroxy-2(5H)- 
furanone (MX) was detected by gas chromatogra- 
phy/mass spectrometry in drinking water samples 
from 3 locations in the U.S.A., and also in a 
chlorinated humic acid solution. MX appears to 
account for a significant proportion of the mutage- 
nicity of these samples, as measured in the Ames 
test using strain TA100 without metabolic activa- 
tion. Studies on recovery of MX from spiked water 
samples by XAD-2/8 resin adsorption/acetone elu- 
tion indicated that sample acidification prior to 
resin adsorption was essential to the effective re- 
covery of MX. The stability of MX in aqueous 
solution was pH and temperature dependent. At 23 
deg C the order of stability, based on persistence of 
mutagenic activity was found to be: pH 2> pH 
4> pH 8> pH 6. The half-life at pH 8 and 23 deg 
C was 4.6 days. One of the degradation products 
has been tentatively identified as 2-chloro-3-(dich- 
loromethyl)-4-oxo-2-butenoic acid, an open form 
of MX which appears to be in the ‘E’ configura- 
tion. Overall, these results suggest that MX is 
formed during water chlorination as a result of 
reaction of chlorine with humic substances, and 
that a substantial fraction of the MX formed is 
likely to persist throughout the distribution system. 
(Author's abstract) 

W88-06113 


CHARACTERIZATION OF BENZO(A)PYRENE 
METABOLITES BY HIGH PERFORMANCE 
LIQUID CHROMATOGRAPHY-MASS_ SPEC- 
TROMETRY WITH A DIRECT LIQUID IN- 
TRODUCTION INTERFACE AND USING NEG- 
ATIVE CHEMICAL IONIZATION, 

Virginia Inst. of Marine Science, Gloucester Point. 
R. H. Bieri, and J. Greaves. 

Biomedical and Environmental Mass Spectrometry 
BMSYAL, Vol. 14, No. 10, p 555-561, October 
1987. 4 fig, 1 tab, 20 ref. 


Descriptors: *Pollutant identification, *Analytical 
methods, *Measuring instruments, *Aromatic hy- 
drocarbons, *Pyrenes, Metabolites, *Chromatogra- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


phy, *Spectrometry, Molecular ions, Ionization, 
Organic compounds. 


Polynuclear aromatic hydrocarbons (PAH), such 
as benzo(a)pyrene, are ubiquitous pollutants that 
may become highly carcinogenic during their me- 
tabolism by organisms. Environmental PAH have 
been implicated in liver neoplasms in fish. 
Benzo(a)pyrene is an example of such a compound. 
Benzo(a)pyrene metabolite standards, which are 
labile, polar compounds, have been used to evalu- 
ate high performance liquid chromatography-mass 
spectrometry as an analytical technique for polyn- 
uclear aromatic hydrocarbon metabolites. The 
chromatography used microbore (1 mm i.d.) C18 
columns with acetonitrile/water as the elution sol- 
vent which became the reagent/moderator gas. A 
direct liquid introduction interface was used and 
characteristic spectra were obtained in the nega- 
tive chemical ionization mode. Molecular or pseu- 
domolecular ions were obtained for five phenols 
(m/z268 and m/z 267) and three trans-dihydrodiols 
(m/z 286, m/z 285, m/z 284). Useful spectra were 
also obtained for a tetrahydrotriol, four tetrahy- 
drotetrols and three conjugated metabolites. Frag- 
mentation usually involved loss of water and 
anions at-m/z 284 and m/z 268 were common to 
most of the spectra. Variations in the source/ 
desolvation chamber temperature between 175 deg 
C and 275 deg C caused significant alterations in 
the relative abundance of molecular and fragment 
ions. Dissociative electron capture was the domi- 
nant ionization process. It will be considerably 
more difficult to achieve the necessary resolution 
to separate the PAH metabolites found in environ- 
mentally contaminated fish because of the large 
number of PAH that occur in the environment. 
(Author's abstract) 

W88-06120 


IDENTIFICATION AND CONFIRMATION OF 
ARSENOBETAINE AND ARSENOCHOLINE 
IN FISH, LOBSTER AND SHRIMP BY A COM- 
BINATION OF FAST ATOM BOMBARDMENT 
AND TANDEM MASS SPECTROMETRY, 
Health and Welfare Canada, Ottawa (Ontario). 
Food Research Div. 

B. P.-Y. Lau, P. Michalik, C. J. Porter, and S. 
Krolik. 

Biomedical and Environmental Mass Spectrometry 
BMSYAL, Vol. 14, No. 12, p 723-732, December 
1987. 10 fig, 43 ref. 


Descriptors: *Pollutant identification, *Analytical 
methods, *Measuring instruments, *Arsenobe- 
taines, *Arsenocholines, *Food analysis, *Tissue 
analysis, *Spectrometry, Shrimp, Lobster, Fish, 
Diet, Ions, Extraction. 


Using fast atom bombardment (FAB) ionization 
combined with tandem mass spectrometry (MS/ 
MS), identity of arsenobetaine (AB) in extracts of 
sole, haddock, lobster and shrimp was unequivo- 
cally confirmed. Evidence is also presented for the 
presence of arsenocholine (AC) in the shrimp ex- 
tract. Confirmation was obtained by comparing the 
collision-induced dissociation (CID) daughter ion 
and parent ion spectra of major ions in the FAB 
spectra from these extracts with those from the 
authentic standards. (Author's abstract) 

W88-06121 


DETERMINATION OF NICKEL, COBALT, 
COPPER AND URANIUM IN WATER BY CA- 
THODIC STRIPPING CHRONOPOTENTIO- 
METRY WITH CONTINUOUS FLOW, 
Liverpool Univ. (England). Dept. of Oceanogra- 
phy. 

M. P. Newton, and C. M. G. Van den Berg. 
Analytica Chimica Acta ACACAM, Vol. 199, p 
59-76, August 15, 1987. 11 fig, 1 tab, 16 ref. 


Descriptors: *Chronopotentiometry, *Nickel, 
*Heavy metals, *Cobalt, *Water analysis, *Poten- 
tiometry, *Cathode stripping potentiometric, 
*Copper, *Uranium, *Cathodes, *Potentiometers, 
*Trace metals, Continuous flow, Sensitivity analy- 
sis, Detection limits, Electrodes, Automation, 
Metal complexes, Dissolved oxygen, Great Britain, 
Pollutant identification. 


The use of cathodic stripping chronopotentiometry 
for the determination of trace metals in a continu- 
ous-flow system was investigated with an automat- 
ed analyzer with a fast rate of data acquisition (250 
kHz). The cathodic scans are preceded by adsorp- 
tive collection of surface-active metal complexes 
on the hanging mercury drop electrode. The scans 
are done by passing a constant current of between 
0.8 (in deaerated solution) and 60 microamperes (in 
solutions saturated with air) through the working 
electrode. Copper, uranium, and nickel can be 
determined in the presence of dissolved oxygen, 
but the sensitivity for nickel is then much reduced. 
The sensitivity of stripping chronopotentiometry 
in the presence of dissolved oxygen is similar to 
that of fast linear-sweep voltammetry in the ab- 
sence of dissolved oxygen. The limits of detection 
were 0.1 nM Ni, 0.1 nM Co, 1.8 nM Cu and 1.6 nM 
U, when the measurements were preceded by 60-s 
stirred adsorption; in the presence of dissolved 
oxygen the limit of detection for nickel was higher 
at 0.6 nM, and cobalt could not be determined, as 
its peak was located on top of the oxygen peak. 
The determinations of copper and uranium were 
not adversely affected: by dissolved oxygen. The 
limits of detection can be lowered further by using 
a prolonged collection period (up to 300 s). The 
technique was successfully tested by measuring 
nickel with continuous flow in water pumped on 
board of a small vessel in the Tamar estuary. 
(Author's abstract) 

W88-06124 


DETERMINATION OF SURFACE-ACTIVE 
COMPOUNDS IN PRECIPITATION STUDIES 
BY AC POLAROGRAPHY, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

N. Batina, B. Cosovic, and D. J. Tezak. 

Analytica Chimica Acta ACACAM, Vol. 199, p 
177-180, August 15, 1987. 4 fig, 12 ref. NBS Grant 
NBS 579. 


Descriptors: *Water analysis, *Pollutant identifica- 
tion, *Surfactants, *Nonionic surfactants, *Electro- 
chemistry, *Chemical precipitation, *Polarograph- 
ic analysis, Triton-X, Electrodes. 


A procedure for determining surfactants in water 
is based on measurement of the capacity current of 
the mercury electrode by a.c. polarography after 
adsorption of a surfactant. The advantages of the 
electrochemical method are its simple procedure 
and relatively high sensitivity in comparison with 
spectrophotometric determination. Nonionic sur- 
factants were studied in connection with precipita- 
tion of colloidal silver iodide. Useful results were 
achieved in the .0001-10 to the minus 7 mol dm to 
the minus 3 power range for Triton X-100, X-305 
and X-705 by adjusting the sorption time, the type 
of molecular transport to the electrode and the 
dilution ratio. Adsorption isotherms were con- 
structed by plotting the adsorbed quantity against 
the equilibrium concentration of surfactant. Such 
results have been utilized in investigating the ef- 
fects of Tritons on the growth and aggregation of 
silver iodide sols. (VerNooy-PTT) 

W88-06125 


CORRELATION STEAM/SOLID CHROMA- 
TOGRAPHY OF TRACE ORGANIC COM- 
POUNDS IN WATER, 

Akademiya Nauk Estonskoi SSR, Tallinn. Inst. of 
Chemistry. 

M. Koel, M. Kaljurand, and E. Kullik. 

Analytica Chimica Acta ACACAM, Vol. 199, p 
197-202, August 15, 1987. 4 fig, 1 tab, 11 ref. 


Descriptors: *Chromatography, *Steam, *Trace 
levels, *Water analysis, *Organic compounds, 
*Gas chromatography, Mathematical studies, Au- 
tomation, USSR, Correlation analysis. 


Correlation steam/solid chromatography was used 
for direct determinations of traces of organic com- 
pounds in water. Because of suppression of detec- 
tor noise, correlation chromatography is a practi- 
cal alternative to single injections or sample con- 
centration at low microgram/L levels. The detec- 
tion limit for this system with a conventional flame 
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ionization detector makes it possible to detect 
traces in water at concentrations of | microgram/ 
L for alcohols and 0.10 mg/L for phenols. Correla- 
tion chromatography seems to be well suited for 
environmental applications, because large amounts 
of sample are available. The instrument is relative- 
ly simple to build. taking advantage of the sophisti- 
cated data-processing capabilities of modern per- 
sonal computers. An Apple Il-e computer was 
used to control the switching and record the data. 
(VerNooy-PTT) 

W88-06126 


DETERMINATION OF PARAQUAT BY FLOW- 
INJECTION SPECTROPHOTOMETRY, 
Universidad Complutense de Madrid (Spain). Fac- 
ulty of Chemistry. 

E. Chico Guijarro, P. Yanez-Sedeno, and L. M. 
Polo Diez. 

Analytica Chimica Acta ACACAM, Vol. 199, p 
203-208, August 15, 1987. 2 fig, 2 tab, 17 ref. 
Spanish C.A.1.C.y.T., project 2251/83. 


Descriptors: *Water analysis, *Pesticides, *Potable 
water, *Pollutant identification, *Paraquat, *Trace 
analysis, *Spectrophotometry, *Detection limits, 
*Flow-injection spectrophotometry, Herbicides, 
Optimization, Calibrations, Spain. 


The flow-injection determination of the herbicide 
Paraquat (1,1'-dimethyl-4-4’-bipyridinium) is based 
on its reduction with sodium dithionite in alkaline 
medium and detection at 605 nm. Linear calibra- 
tion plots were obtained for 0.1-1.0, 1.0-10 and 5.0- 
30.0 mg/L Paraquat, the lower limit being 40 times 
less than that of the usual spectrophotometric 
method. The flow-injection method provides econ- 
omy of reagent and sample and higher sample 
throughput (80/h). The method was used to deter- 
mine Paraquat in spiked potable water 9r? pota- 
toes after preconcentration by column icin-ex- 
change. The determination of Paraquat in different 
herbicide samples yielded results in good agree- 
ment with those obtained by polarographic and 
manual spectrophotometric methods. (Author's ab- 
Stract) 

W88-06127 


COPRECIPITATION OF AN ORGANOPHOS- 
PHATE FRACTION FROM HARBOUR WATER 
FOR X-RAY FLUORESCENCE SPECTROME- 
TRY, 

Sydney Univ. 
Chemistry. 

F. Ahern, J. M. Eckert, S. F. Hain, K. E. A. 
Leggett, and N. C. Payne. 

Analytica Chimica Acta ACACAM, Vol. 199, p 
259-263, August 15, 1987. 2 tab, 9 ref. 


(Australia). Dept. of Inorganic 


Descriptors: *Phosphorus, *Spectroscopy, *Chem- 
ical precipitation, *Organophosphorus compounds, 
*X-ray fluorescence, *Spectrometers, *Spectral 
analysis, *Chemical analysis, *Water analysis, Har- 
bors, Biological magnification, Australia. 


The film x-ray fluorescence spectrum of a cobalt 
pyrrolidinedithiocarbamate carrier, precipitated in 
harbor-water samples, contained a previously unre- 
ported peak at the wavelength of the first-order K 
sub alpha line of phosphorus. Surface samples were 
collected at The Spit in Middle Harbour, Port 
Jackson, Sydney. The coprecipitated phosphorus is 
an organophosphate fraction of biological origin, 
constituting approximately 10% of the dissolved 
organophosphorus in the waters. This appears to 
be the first example of the preconcentration of 
organophosphorus compounds from a_ natural 
water by selective coprecipitation. The measured 
organophosphate fraction appears to be an indica- 
tor of biological activity and is obtained directly 
and without interference from orthophosphate 
ions. (VerNooy-PTT) 

W88-06129 


TRACE DETERMINATION OF SOME HEAVY 
METALS IN WATERS BY FLOW-INJECTION 
SPECTROPHOTOMETRY AND POTENTIO- 
METRY, 

Akademiya Nauk SSSR, Moscow. Inst. Geokhimii 
i Analiticheskoi Khimii. 


For primary bibliographic entry see Field 7B. 
W88-06130 


FUNDAMENTAL AND PRACTICAL CONSID- 
ERATIONS IN THE. DESIGN OF ON-LINE 
COLUMN PRECONCENTRATION FOR FLOW- 
INJECTION ATOMIC SPECTROMETRIC SYS- 
TEMS, 

Academia Sinica, Shenyang (China). Inst. of For- 
estry and Soil Science. 

Z. Fang, S. Xu, and S. Zhang. 

Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 35-49, September 1, 1987. 2 fig, 3 tab, 21 ref. 


Descriptors: *Chemical analysis, *Water analysis, 
*Cobalt, *Cadmium, *Design standards, *Spectral 
analysis, *Atomic absorption spectroscopy, Spec- 
troscopy, Drinking water, Potable water, 
Wastewater, Seawater, Optimization, Columns, 
Preconcentration. 


Fundamental considerations and practical points in 
the development of on-line preconcentration flow- 
injection with atomic spectrometric detection are 
discussed, with emphasis on overall efficiency and 
accuracy. The terms concentration efficiency (CE) 
expressed as the enrichment factor achieved per 
minute by the system, and retention efficiency 
(%E), together with recovery studies on real sam- 
ples, are recommended as criteria for the evalua- 
tion of the efficiency and reliability of such sys- 
tems. Time-based sampling and double-column sys- 
tems without intermediate column washing are 
recommended for improving efficiency. Large col- 
umns (3 mm i.d., 45 mm long) with high sample- 
loading rates of 9.5 mL/min are proposed for 
achieving high efficiency and accuracy with 
atomic absorption detection; more careful optimi- 
zation of column dimensions is needed for detec- 
tion with inductively-coupled plasma/atomic emis- 
sion spectrometry. A procedure for the on-line 
preconcentration of cobalt in water samples was 
developed. An enrichment factor of 48 was 
achieved at a sampling frequency of 60/h with 
good recoveries for all the water types studied (sea 
water, tap water, tap water with a high zinc con- 
centration, and wastewater). The precision was 
1.7% relative standard deviation at the 40 micro- 
gram/L level, and the detection limit (3 sigma) was 
0.2 micrograms/L. (Author's abstract) 

W88-06131 


SEPARATION AND DETERMINATION OF 
TRACES OF HEAVY METALS COMPLEXED 
WITH HUMIC SUBSTANCES IN RIVER 
WATERS BY SORPTION ON INDIUM-TREAT- 
ED AMBERLITE XAD-2 RESIN, 

Nagoya Univ. (Japan). Faculty of Engineering. 
3 peeeaty bibliographic entry see Field 7A. 


APPLICATION OF AMALGAM ELECTRODES 
IN STUDIES OF HEAVY METALS UNDER 
NATURAL WATER CONDITIONS, 

Geneva Univ. (Switzerland). Dept. of Inorganic, 
Analytical and Applied Chemistry. 

For primary bibliographic entry see Field 7B. 
W88-06133 


DETERMINATION OF PURINES IN FRESH 
AND SEA WATER BY CATHODIC STRIPPING 
VOLTAMMETRY AFTER COMPLEXATION 
WITH COPPER(D, 

ar Univ. (England). Dept. of Oceanogra- 
phy. 

For primary bibliographic entry see Field 7B. 
W88-06134 


AUTOMATED SPECTROPHOTOMETRIC 
FIELD MONITOR FOR WATER QUALITY PA- 
RAMETERS: DETERMINATION OF NITRATE, 
Hull Univ. (England). Dept. of Chemistry. 

J. R. Clinch, P. J. Worsfold, and H. Casey. 

Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 532-531, September 1, 1987. 5 fig, 3 tab, 17 ref. 


Descriptors: *Water analysis, *Field tests, *Auto- 
mation, *Spectrophotometry, *Nitrates, *Riparian 
waters, River Frome. 


An automated spectrophotometric field monitor is 
described for the determination of nitrate in river 
water. The bias, precision and linear calibration 
range of the monitor were determined in the labo- 
ratory. Samples taken from six locations on the 
River Frome in Dorset were analyzed for nitrate 
content by the monitor, and the results obtained 
were in good agreement with those obtained by 
two spectrophotometric reference methods. The 
relative standard deviation for 672 replicate injec- 
tions of a 7.7 mg/L NO3-N standard over a 14-day 
period was 1.4%, during which time 2.5 L of the 
color reagent and 2.5 L of the ammonium chloride 
solution were consumed. The linear calibration 
range of the procedure was 0-12 mg/L NO3-N. 
The results of a four-day field trial on the River 
Frome demonstrated the potential of the monitor 
for the determination of nitrate. The monitor is 
designed to operate unattended for 1 wk. (Ver- 
nooy-PTT) 
W88-06135 


IMPROVEMENT OF THE DETECTION 
POWER IN ELECTROTHERMAL ATOMIC 
ABSORPTION SPECTROMETRY BY SUMMA- 
TION OF SIGNALS: DETERMINATION OF 
TRACES OF METALS IN DRINKING WATER 
AND URINE, 

Institut fuer Spektrochemie und Angewandte 
Spektroskopie, Dortmund (Germany, F.R.). 

H. Berndt, G. Schaldach, and R. Klockenkamper. 

Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 573-579, September 1, 1987. 4 fig, 8 ref. 


Descriptors: *Spectroscopy, *Water analysis, *De- 
tection limits, *Atomic absorption spectroscopy, 
*Computers, *Reproducibility, *Trace metals, 
*Drinking water, *Heavy metals, Cadmium, Lead. 


In electrothermal atomic absorption spectrometry, 
the signals corresponding to total absorption (TA), 
background (BG) and the required atomic absorp- 
tion signal (TA - BG) show good temporal repro- 
ducibility. For improvement of the detection 
power, the time-resolved signals can be summed 
with the aid of a microcomputer. The summed 
signal height is exponentially related to the number 
(N) of measurements up to N=40. The detection 
power is improved according to the N to the 1/2 
law with a practical limit at summation of 20 
signals. Concentrations which are around the de- 
tection limit in single measurements (lead and cad- 
mium in drinking water) can readily be determined 
by summation of signals from, for example, sixteen 
20-microliter injections of the drinking water. Re- 
sulting high summed backgrounds, giving absor- 
bances > 5, can be compensated. (Author's ab- 
stract) 

W88-06136 


LIQUID CHROMATOGRAPHIC DETERMINA- 
TION OF NITRILOTRIACETIC ACID, ETHY- 
LENEDIAMINETETRAACETIC ACID, AND 
RELATED AMINOPOLYCARBOXYLIC ACIDS 
USING AN AMPEROMETRIC DETECTOR, 
Maryland Univ., College Park. Dept. of Chemis- 
try. 

J. Dai, and G. R. Helz. 

Analytical Chemistry ANCHAM, Vol. 60, No. 4, 
p 301-305, February 15, 1988. 5 fig, 3 tab, 42 ref. 


Descriptors: *Water analysis, *Detergents, 
*Wastewater analysis, *Surfactants, *Chromatog- 
raphy, *Liquid chromatography, *Amperometric 
detectors, *Nitrilotriacetic acid, Chelating agents, 
Detection limits. 


An amperometric detector employing a carbon- 
paste electrode was used to determine aminopoly- 
carboxylic acids, including nitrilotriacetic acid 
(NTA) and_ ethylenediaminetetraacetic acid 
(EDTA), after liquid chromatographic separation 
on a reversed-phase column with an aqueous trich- 
loroacetic acid mobile phase at pH lower than 2. 
The aminopolycarboxylic acids are directly oxi- 
dized at the detector electrode without involving 
an intermediate species. Glycine, iminodiacetic 
acid, common amino acids, citric acid, and fulvic 
acids do not interfere with the determination of 
NTA and EDTA. The low mobile-phase pH limits 





interference from metal ions in natural waters. 
Where such interference occurs, a stronger chelat- 
ing reagent (e.g. diethylenetriaminepentaacetic 
acid (DTPA)) can be used to suppress it. NTA and 
EDTA in aqueous samples, including wastewater 
treatment plant influent and effluent, can be deter- 
mined without prior sample preparation. The mini- 
mum detectable amounts are 0.1 ppm for NTA and 
6.15 ppm for EDTA with a precision of 7% rela- 
tive standard deviation. (Author's abstract) 
W88-06137 


INFLUENCE OF OXYGEN CONCENTRATION 
ON THE DISTRIBUTION OF MYSIS RELICTA 
LOVEN IN A EUTROPHIC TEMPERATE 
LAKE, 

Trent Univ., Peterborough (Ontario). Watershed 
Ecosystems Program. 

For primary bibliographic entry see Field 5C. 
W88-06141 


BACTERIAL POLLUTION IN RUNOFF FROM 
AGRICULTURAL LANDS, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
W88-06145 


TREES AS MONITORS OF TRITIUM IN SOIL 
WATER, 

Kentucky Univ., Lexington. Dept. of Forestry. 
P. J. Kalisz, J. W. Stringer, J. A. Volpe, and D. T. 
Clark. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 62-70, January-March 1988. 7 fig, 3 
tab, 37 ref. 


Descriptors: *Path of pollutants, *Tritium, *Soil 
water, *Soil contamination, *Radioactive waste 
disposal, Leaves, Trees, Oak trees, Monitoring. 


(3H) activities in the foliage of forest trees were 
found to reflect tritium activities in soil water 
along the perimeter of a retired low-level radioac- 
tive waste disposal site. Spatial variability in foli- 
age tritium activity clearly delineated patterns of 
tritium in soil water as deep as 3 m. Late summer 
increases in foliage tritium activity paralled in- 
creases in soil water activity and also suggested 
greater uptake of water from deep reservoirs after 
surface soils had dried out. White and chestnut oak 
(Quercus albe L. and Q. prinus L.) dominated the 
study area and were good monitors of tritium 
regardless of tree size. Spatial patterns of tritium in 
foliage of these species over a 5-ha watershed were 
interpretable in terms of the local landscape and 
the probable pathways of movement of contami- 
nated water originating on the disposal site. Results 
of this study suggest that trees and other deeply 
rooted plants may serve as simple and effective 
monitors of soil water contamination and may 
therefore be useful additions to permanent moni- 
toring systems. (Author's abstract) 

W88-06148 


DEVELOPMENT OF A SURROGATE PARAM- 
ETER TO DETERMINE THE TRIHALOMETH- 
ANE FORMATION POTENTIAL OF TWO RES- 
ERVOIRS, 

Washington State Dept. of Social and Health Serv- 
ices, Olympia. Office of Environmental Health 
Programs. 

For primary bibliographic entry see Field SF. 
W88-06172 


NEW METHOD TO DETERMINE AND CON- 
TROL LEAD LEVELS IN TAP WATER, 
Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

T. J. van den Hoven. 

Aqua AQUAAA, Vol. 6, p 315-322, 1987. 11 fig, 1 
tab, 14 ref. 


Descriptors: *Chemical analysis, *Water analysis, 
*Drinking water, *Lead, Water treatment, Nether- 
lands, Hydrogen ion concentration, Temperature 
effects. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


A new method was developed to assess the tap 
water lead level of lead plumbed houses in a par- 
ticular supply area. The method is based on the 
‘lead pipe test’, in which the lead concentration in 
the water is measured as a function of the stagna- 
tion time. Applying the test in 30 supply areas in 
the Netherlands, it appears that the value of 50 
microgram/I (guideline) is exceeded in 10 areas. 
Analysis of the pipe test data shows lead solubility 
to decrease with increasing pH and decreasing 
temperature. Water treatment proves to be effec- 
tive in reducing lead to values below the guideline. 
(Author's abstract) 

W88-06271 


GROUND WATER QUALITY: A CASE STUDY 
OF SOME INDIAN VILLAGES, 

Indian Inst. of Tech., New Delhi. Centre for Rural 
Development and Appropriate Technology. 

S. K. Jain, N. K. Jha, and P. Vasudevan. 

Aqua AQUAAA, Vol. 6, p 340-343, 1987. 1 fig, 7 
tab, 8 ref. 


Descriptors: *Water quality, *Drinking water, 
*Groundwater, *Salinity, *Heavy metals, Ions, 
Iron, Lead, Cadmium, Copper, Nickel, Manganese, 
Cobalt, Zinc, India. 


The ground water quality of villages of the Gur- 
gaon District, Haryana, India was surveyed. Salini- 
ty up to 34525, 32458, 22923 and 13105 ppm was 
found in Sultanpur, Mubarikpur, Wazirpur and 
Farukhnagar, respectively. Fluoride concentration 
of 6.06 ppm was observed in Mevka. Among 
heavy metals iron content (981.0 and 1183.2 micro- 
gram/I average in drinking and nondrinking water 
respectively) was the highest followed by lead 
(86.15 and 150.1 microgram/I average in drinking 
and nondrinking water). The average of other 
metals detected in drinking and nondrinking water 
in micrograms/l was: cadmium, none and 0.73; 
copper, 42.07 and 68.07; nickel, 40.97 and 46.75; 
manganese, 87.7 and 108.0; zinc, 229.46 and 213.8. 
Cobalt content was the lowest of the metals detect- 
ed at 4-5 microgram/liter. (Sand-PTT) 

W88-06275 


EFFECTS OF TOXIC CHEMICALS IN THE 

MARINE ENVIRONMENT: PREDICTIONS OF 

IMPACTS FROM LABORATORY STUDIES, 

Woods Hole Oceanographic Institution, MA. 

For primary bibliographic entry see Field 5C. 
-06299 


HUMIC SUBSTANCES OF NATURAL AND 
ANTHROPOGENIC ORIGIN, 
Gesamthochschule Essen (Germany, F.R.). Inst. 
fuer Physikalische und Theoretische Chemie. 

For primary bibliographic entry see Field SB. 
W88-06322 


FULVIC ACID CONSTITUENTS OF COAL 
SLURRY TRANSPORT WASTEWATER, 
Medical Univ. of South Carolina, Charleston. 

For primary bibliographic entry see Field 5B. 
W88-06325 


CARBON-13 NUCLEAR MAGNETIC RESO- 
NANCE SPECTROSCOPIC CHARACTERISA- 
TION OF HUMIC SUBSTANCES FROM MU- 
NICIPAL REFUSE DECOMPOSING IN A 
LANDFILL, 

Department of Scientific and Industrial Research, 
Petone (New Zealand). Chemistry Div. 

R. H. Newman, B. K. G. Theng, and Z. Filip. 

The Science of the Total Environment STENDL, 
Vol. 65, p 69-84, September 1987. 8 fig, 3 tab, 19 
ref. 


Descriptors: *Humic acids, *Pollutant identifica- 
tion, *Measuring instruments, *Waste disposal, 
*Landfills, *Sludge, NMR, Municipal refuse, Deg- 
radation, Carbon. 


Municipal refuse was disposed in simulated land- 
fills and left for periods of more than 20 months. 
Three different 40 cu m systems of disposal were 
studied, namely (1) where the refuse was compact- 
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ed, (2) where it was mixed with sewage sludge and 
left uncompacted, and (3) where it was compacted 
with sewage sludge. At 2, 6, 12 and 20 months, the 
humic substances were extracted from each 
system, purified, and characterized by cross-polar- 
ization 13C NMR spectroscopy with ‘magic-angle’ 
sample spinning. The areas under the various sig- 
nals were related to carbon percentages in different 
structural categories. The aromaticity of the humic 
acids increased with time of decomposition; those 
from refuse mixed with sewage sludge were par- 
ticularly high in phenolic content. A signal at 174 
p-p-m., assigned primarily to secondary amide link- 
ages (e.g., in peptides), reached maximum strength 
after 6 to 12 months decomposition. The carbohy- 
drate contents of the humic acids showed only 
small variations as decomposition progressed. Po- 
lymethylene chains in lipids, particularly for the 
uncompacted system, accounted for a diminishing 
fraction of total carbon as time of refuse disposal 
increased. The spectrum of a soil humic acid 
showed features similar to those observed in spec- 
tra of humic acids derived from refuse, but the 
signals were less well resolved. (Author's abstract) 
W88-06424 


COMMENT ON THE USE OF ACIDIMETRIC 
TITRATIONS FOR THE ESTIMATION OF 
THE ALKALINITY AND BICARBONATE CON- 
TENT OF ACID UPLAND SURFACE WATERS, 
Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 

B. Reynolds, and C. Neal. 

The Science of the Total Environment STENDL, 
ae 65, p 155-161, September 1987. 3 fig, 1 tab, 18 
ref. 


Descriptors: *Pollutant identification, *Measuring 
instruments, *Titrations, *Alkalinity, *Bicarbon- 
ates, *Acidity, Surface water, Buffers, lons, Con- 
centration. 


Two techniques (acidimetric titration to pH4.5 and 
Gran function) for determining the concentration 
of buffering components in moderately acidic 
upland surface waters have been compared. Re- 
sults show that the commonly used method of 
acidimetric titration to pH 4.5 for alkalinity/ 
HCOX-) is inappropriate for such waters, since the 
method determines neither the concentrations of 
HCO3(-) nor the sum of the buffering components 
in the waters. However, other acidimetric titration 
methods such as those involving detailed analysis 
of the titration curve or Gran plots can be used. 
The use of Gran plots would be most suitable for 
routine precise determinations of alkalinity in 
upland surface waters. (Alexander-PTT) 
W88-06427 


EXTRACTION OF FLUORIDE FROM SOIL 
WITH WATER, AND WITH HYDROCHLORIC 
ACID SOLUTIONS SIMULATING PREDATOR 
GASTRIC JUICES, 

Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 

K. C. Walton. 

The Science of the Total Environment STENDL, 
Vol. 65, p 247-256, September 1987. 4 fig, 1 tab, 19 
ref. 


Descriptors: *Analytical methods, *Fluoride, *Ex- 
traction, *Soil analysis, *Fate of Pollutants, lons, 
Food chain, Predation, Diet, Acids. 


Fluoride was extracted from two unpolluted soils 
and three soils polluted by fluoride from an alumi- 
num reduction plant, using different combinations 
of soil weight, pH and extractant (water or HCl). 
Equilibrium concentration of fluoride was rapidly 
attained in the extractant at a soil/water ratio of 
1:10 with unpolluted soils; one polluted soil 
reached the same equilibrium at 4:10, another at 
1.5:10. When shaken with different concentrations 
of HCl, polluted soils released amounts of fluoride 
which reached a maximum at pH 1.4. The results 
of treating different weights of both polluted and 
unpolluted soils with 0.1 M HCI confirm the possi- 
bility of efficient uptake of fluoride by predatory 
animals from soil contained in early worms. (Au- 
thor’s abstract) 
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W88-06433 


MEASUREMENT OF PLUMBOSOLVENCY 
PROPENSITY TO GUIDE THE CONTROL OF 
LEAD IN TAPWATERS, 

Humberside Coll. of Higher Education, Grimsby 
(England). 

J. H. Colling, P. A. E. Whincup, and C. R. Hayes. 
Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 263-269, 
December 1987. 6 fig, 12 ref. 


Descriptors: *Water chemistry, *Pollutant identifi- 
cation, *Water quality, *Lead, *Drinking water, 
*Alkalinity, Microscopy, Surveys, Orthophos- 
phates, Heavy metals, England, Electron micros- 
copy. Solvents. 


A laboratory-scale lead-pipe rig has been devel- 
oped into an accelerated test for ‘plumbosolvency 
propensity’. High alkalinity water supplies from 
Anglian Water show either relatively high or low 
propensity characteristics which appear to be relat- 
ed to the form of the crystal deposit. These have 
been examined by scanning electron microscopy. 
The uses of the test to (1) supplement random 
survey data, (2) investigate mixed waters, and (3) 
optimize orthophosphate dosing are described. 
(Author's abstract) 

W88-06452 


MONITORING SEWER ATMOSPHERES FOR 
ORGANIC VAPOURS, 

Thames Water Authority (England). Central Div. 
J. M. Reid, and M. McEvoy. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 161-170, 
October 1987. 4 fig, 11 tab, 14 ref. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Measuring instruments, *Organic 
vapors, *Wastewater treatment, Gases, Safety, 
Sewers, Occupational exposure. 


The testing of sewer atmospheres for the presence 
of methane, hydrogen sulfide, and oxygen deficien- 
cy has been a matter of routine for many years. 
Until recently the tests have been carried out by 
the use of Spiralarm lamps and lead acetate papers 
although electronic instruments, of proven accura- 
cy and reliability, are now taking the place of 
traditional equipment. This work has shown that 
diffusive sampling, coupled with thermal desorp- 
tion, can be useful and convenient means of assess- 
ing the concentration of organic vapors in sewers. 
The work carried out, to date, on personal moni- 
toring has generally revealed time-weighted aver- 
age levels of exposure of less than 10 per cent of 
the occupational exposure limit in man-entry 
sewers that are not subject to special arrangements. 
(Author's abstract) 

W88-06463 


BACTERIOLOGICAL MONITORING OF 
WATER WITH ‘JUNGLE KITS’, 

Severn-Trent Water Authority (England). North- 
ern 

M. L. Furness, and P. Holmes. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 227-230, 
October 1987. | tab, 8 ref, append. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Bacteriological studies, | *Monitoring, 
*Jungle kits, *Water treatment, Water quality, 
Water supply. 


A strict application of recommendations contained 
in the Department of Health and Social Security/ 
Welsh office/Department of the Environment 
(United Kingdom) Report 71 generates the need 
for the examination of large numbers of samples 
with daily analysis being required at certain treat- 
ment works. Manpower resources were not avail- 
able to achieve this, and an alternative procedure 
for bacteriological monitoring was necessary. A 
technique for ‘on-site’ monitoring of the bacterio- 
logical quality of a water supply on a daily basis is 
described. Based on the multiple tube method, the 
test provides a qualitative yes/no indication of the 


quality of the water being produced. Experiences 
in the use of this technique are outlined. (Author's 
abstract) 

W88-06469 


SPECTROPHOTOMETRIC METHOD FOR 
THE MICRODETERMINATION OF BENDIO- 
CARB STANDARD RESIDUES IN WATER, 
Indian Agricultural Research Inst., New Delhi. 
Div. of Agricultural Chemicals. 

S. K. Handa. 

Journal - Association of Official Analytical Chem- 
ists JANCA2, Vol. 71, No. 1, p 51-52, January/ 
February 1988. 3 fig, 1 tab, 7 ref. 


Descriptors: *Water analysis, *Analytical methods, 
*Pollutant identification, *Pesticides, *Insecticides, 
*Measuring instruments, *Spectrophotometry, 
*Bendiocarb, Detection limits, Phenols, Chemical 
reaction. 


A spectrophotometric method has been developed 
for the microdetermination of bendiocarb in water. 
The method is based on the reaction of bendiocarb 
phenol resulting from the hydrolysis of bendiocarb 
with nitric acid to form a yellow complex with an 
adsorption maximum at 420 nm. The method is 
applicable for estimation of residues of bendiocarb 
in the range of 10-100 micrograms/5 mL solution. 
(Author's abstract) 

W88-06472 


NOVEL BIOLOGICAL RECYCLING WATER 
PURIFICATION SYSTEM FOR USE IN FISH 
TOXICOLOGY STUDIES, 

Mississippi Univ., University. Dept. of Pharmaceu- 
tics. 

A. J. Verlangieri, R. M. Lewis, A. W. Bannon, and 
M. C. Wilson. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 185-189, 
February 1988. 2 fig, 1 tab, 7 ref. 


Descriptors: *Water treatment, *Toxicology, 
* Aquariums, *Biological filters, *Fish, *Water pol- 
lution effects, *Population exposure, *Toxicity, 
*Bioaccumulation, Survival, Tissue analysis, Nitri- 
fication, Performance evaluation, Filtration, Costs, 
Catfish, Aquaculture. 


A novel biological filter system which facilitates 
the nitrification process, thereby removing or con- 
trolling the build-up of toxic metabolic waste prod- 
ucts in holding tanks in the laboratory was devel- 
oped. This system provides a healthy, non-stressful 
environment for blue channel catfish (Ictalurus 
Punctatus) fingerlings prior to their use in LCSO 
determinations of various insecticides, herbicides, 
and fungicides currently employed in the vicinity 
of catfish ponds or farms. Daily pH, nitrite and 
ammonia concentrations were monitored over a 
25-day period. Nitrite concentration fell from an 
initial 1.65-mg/L to 0.2-mg/L or less over the 25- 
day period. Ammonia levels never exceeded 0.65- 
mg/L with a mean concentration of 0.32-mg/L for 
the 25-day period. Downward shifts in pH were 
preceded by rising ammonia levels. The system 
provided a stable, non-stressful environment to 
maintain fish prior to lethality testing. Evidence of 
this was reflected by 0% mortality, stable low 
ammonia and nitrite levels, and reproducible DDT 
96-h LCS5O's. In addition to providing a stable 
environment, the recirculating system used re- 
quired minimal man-hours to maintain and was 
relatively inexpensive to construct. In comparison 
with the flow-through systems which require an 
uninterrupted supply of dechlorinated water, or 
daily removal and replacement of the water, this 
system is much less labor intensive. Flow-through 
systems often require settings that are physically 
and/or economically prohibitive. The system de- 
scribed is compatible with most laboratory set- 
tings. The aquaculture system described here pro- 
vided an economical method for maintaining an 
aquatic test population in a stable, non-stressed 
environment. (Alexander-PTT) 

W88-06476 


ANALYSIS OF GASOLINE IN WATER USING 
A STRIPPING PRECONCENTRATION PRO- 
CEDURE, 


Army Environmental Hygiene Agency, Aberdeen 
Proving Ground, MD. 

F. Belkin, and M. A. Hable. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 244-248, 
February 1988. 2 fig, 2 tab, 10 ref. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Measuring instruments, *Gasoline, 
*Water analysis, *Gas chromatography, Perform- 
ance evaluation, Petroleum hydrocarbons, Precon- 
centration, Stripping. 


The applicability of using a stripping preconcentra- 
tion procedure to measure low levels of gasoline in 
water was determined. Test samples were prepared 
by fortifying laboratory tap water with known 
concentrations of unleaded gasoline obtained from 
a local service station. The fortified water sample 
(15-mL) was sparged (purged and trapped) from a 
15 x 150 mm glass sparging vessel installed in the 
oven of a dynamic thermal stripper. Calculations 
were made by comparing the ratio of total area 
found for the external gasoline standard to the area 
found for the gasoline peaks in the sample. 1- 
Chlorohexane was used as an internal standard, to 
evaluate the efficiency of each individual stripping 
procedure. The recoveries for gasoline varied from 
95 to 104% with the coefficient of variation be- 
tween 9.4 and 10.6%. The precision and accuracy 
for selected components of gasoline stripped from 
water are shown. For gasoline in water (500 ppb), 
comparison of the Tenax collection tube versus the 
multicomponent tube showed that the Tenax ad- 
sorbent had a poor collection efficiency for hydro- 
carbons eluting from the column before toluene. 
The multicomponent tube (glass beads/Tenax-TA/ 
Ambersorb XE-340/charcoal) was effective in the 
collection and desorption of the wide range of 
compounds found in gasoline. The stripping proce- 
dure involves using a small water sample (15 mL). 
The method is relatively rapid since three samples 
can be sparged at one time. The thermal desorption 
- gas chromatography time was less than 30 min. 
Greater resolution in the chromatography may be 
obtained by using conditions that prolong the anal- 
ysis time such as slower temperature programming 
or a longer capillary column. (Alexander-PTT) 
W88-06482 


OPTICAL WATER QUALITY - WHAT DOES IT 
MEAN AND HOW SHOULD WE MEASURE IT, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Plant 
Industry. 

For primary bibliographic entry see Field 5G. 
W88-06486 


TOXIC SCREENING OF SURFACE WATERS 
IN THE LOWER SUSQUEHANNA RIVER 
BASIN USING THE BECKMAN MICROTOX 
2055 TOXICITY ANALYZER, 

Susquehanna River Basin Commission, Harrisburg, 
PA. 


J. R. Hollowell. 
Susquehanna River Basin Commission Publication 
No. 113, December 1987. 11 p, 2 fig, 1 tab, 4 ref. 


Descriptors: *Sampling, *Water quality, *Toxicity, 
*Bioassays, *Microtox, *Susquehanna River, 
*Monitoring, Stress, Economic aspects, Biolu- 
minescence, Bacteria. 


Maintaining a widespread monitoring network for 
toxic organic compounds is generally impractical 
because individual organic analyses are far more 
expensive than typical inorganic chemical analyses. 
This project used the Beckman Microtox 2055 
toxicity analyzer, which utilizes bioluminescent 
marine bacteria for toxicity testing of streams, to 
develop background data on streams in the Lower 
Susquehanna River Basin, to test working hypoth- 
eses concerning the data, and to develop analytical 
capability in the use of the equipment. Fifty-five 
stations were selected in the Lower Susquehanna 
River Basin for sampling and analyses. Of the 55 
stations, many are located at sites that are being or 
had been sampled during other studies and thus 
provided background water quality data. Fifteen 
stations are located in the Conewago Creek Water- 





shed at locations that have been sampled periodi- 
cally for general water quality at some time be- 
tween 1976 and 1985. The remaining stations were 
located to provide an even distribution of stations 
located in areas of different geology and land use. 
The Microtox bioassay procedure was found to be 
fast. practical. reproducible, and economical (as 
compared to other bioassay procedures). Its use in 
multiple screening of 55 streams detected no verifi- 
able ambient toxicity. Positive indications, al- 
though not severe, indicated the extreme sensitivi- 
ty of the Microtox procedure. Follow-up surveys 
at each of the suspect sites indicated no toxic stress 
on the indigenous biota. It is not known whether 
false positive reactions occurred or whether a toxi- 
cant was actually present in dilute amounts that did 
not affect the indigenous biota. It is concluded that 
the Microtox, because of its rapid analytical proce- 
dure, would be an ideal tool for monitoring a 
known or potential toxic condition, such as acci- 
png spills. potential toxic discharges, etc. (Lantz- 


) 
W88-06549 


THIRD ASSESSMENT OF WATER QUALITY 
IN THE SUSQUEHANNA RIVER BASIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA 


Cc. P. McMorran. 
Susquehanna River Basin Commission, Publication 
No. 111, October 1987. 126 p, 35 fig, 1 tab, 46 ref. 


Descriptors: *Water quality, *Susquehanna River, 
*Juniata River, *Tioga River, *Sinnemahoning 
Creek, Acid mine drainage, Water quality control, 
Water pollution prevention, Nonpoint pollution 
sources, Water pollution sources, Industrial wastes, 
Municipal wastes, Monitoring, Pennsylvania, 
Maryland. 


Most of the streams in the Susquehanna River 
Basin (Pennsylvania, Maryland) have good water 
quality and support healthy biological communities 
composed of a diversity of aquatic plants (algae 
and macrophytes), invertebrates (zooplankton, 
aquatic insects, crustaceans and others) and fish. 
The streams are suitable for designated uses such 
as fishing, swimming and boating. However, there 
are also many miles of streams with degraded 
water quality. The most serious water quality 
problem in the Basin results from acid mine drain- 
age. Acid mine drainage originates from surface 
water seeping through coal mines and culm piles. 
Without proper treatment, this water carries high 
concentrations of acid, heavy metals and other 
dissolved solids into streams. Mild pollution by 
acid mine drainage will eliminate all but the most 
hardy forms of aquatic life. Heavy pollution by 
acid mine drainage renders streams virtually life- 
less. Abatement of acid mine drainage pollution 
has been accomplished on some streams through 
reclamation and other treatment programs. How- 
ever, due to the extent of the problem and the 
paucity of funding, abatement of acid mine drain- 
age pollution will continue to be slow. Municipal 
and industrial discharges, major sources of pollu- 
tion in the past, have been aggressively regulated 
by the state agencies over the past 15 years. 
Through permitting of discharge and construction 
of sewage treatment plants, the degradation caused 
by these discharges has been greatly abated. An- 
other current problem affecting water quality in 
the Basin stems from nonpoint source pollution. 
These problems are due to erosion and agricultural 
runoff and have their most serious impact in the 
heavily developed areas in the southern part of the 
Basin. The Susquehanna River has very good 
water quality for most of its length, however ef- 
fects of pollutant loads can be observed down- 
stream of Binghamton, New York, and Wilkes- 
Barre, Pennsylvania. Of the major tributaries to the 
Susquehanna River, only the Juniata River is 
nearly free of serious degradation. Abatement 
projects have improved water quality in some 
reaches which have extensive water quality degra- 
dation. These include: The West Branch Susque- 
hanna River, Sinnemahoning Creek, and the Tioga 
River. (Lantz-PTT) 

W88-06550 


ENVIRONMENTAL SURVEILLANCE AT LOS 
ALAMOS DURING 1986, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Los Alamos National Lab., NM. Environmental 
Surveillance Group. 

For primary bibliographic entry see Field 7B. 
W88-06588 


USE OF ORGANISMS TO QUANTIFY PCBS IN 
MARINE AND ESTUARINE ENVIRONMENTS, 
Environmental Protection Agency, Kowloon 
(Hong Kong). 

D. J. H. Phillips. 

IN: PCBs and the Environment. Volume II of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 127-181, 17 fig, 13 tab, 279 ref. 


Descriptors: *Polychlorinated biphenyls, *Pollut- 
ant identification, *Bioindicators, *Bioaccumula- 
tion, *Lipids, Seasonal variation, Quantitative anal- 
ysis, Water quality, Sediments, Metabolism, Bio- 
logical magnification, Path of pollutants, Sampling. 
Fish, Zooplankton, Monitoring, Aroclors. 


Polychlorinated biphenyls (PCBs) have entered 
the environment from a variety of industrial 
sources. Their low water solubility, highly lipophi- 
lic character, and considerable resistance to degra- 
dation are the cause of their bioaccumulation and 
persistence in biota. PCB quantification in the 
aquatic environment is possible through the analy- 
sis of water, sediments, or biota. The analysis of 
bioindicator or sentinel organisms is increasingly 
becoming the method of choice in surveys of 
PCBs. Several problems must be overcome if the 
results of such surveys are to give an accurate 
picture of the general contamination of aquatic 
ecosystems by PCBs. Difficulties arise in the accu- 
rate analytical quantification of PCB residues in 
aquatic biota because of a lack of standardized 
methods, coupled with the selective accumulation 
of some PCB compounds by organisms. The other 
problems inherent in the use of bioindicator orga- 
nisms to monitor PCBs mainly concern biological 
variables. The lipid content of the organisms stud- 
ied is of considerable importance in determining 
the levels of PCBs accumulated within the tissues. 
The effects of this parameter on the results may be 
reduced or eliminated by basing analytical data on 
both wet and lipid weights. Season of collection or 
organism condition is also important; temporal var- 
iability may occur due to fluctuations in pollutant 
availability, biological changes, and alterations in 
water quality. Size, age, or weight of the individ- 
uals sampled may also influence the PCB concen- 
tration present, particularly in finfish. Finally, both 
an organism's sex and vertical position in the water 
column may affect its PCB content. The influence 
of each variable can be eliminated or reduced by 
certain methods, many of which involve care at 
the stage of organism sampling. (See also W88- 
06651) (Author's abstract) 

W88-06663 


PISCINE MACROPHAGE AGGREGATE PA- 
RAMETERS AS HEALTH MONITORS: 
EFFECT OF AGE, SEX, RELATIVE WEIGHT, 
SEASON AND SITE QUALITY IN LARGE- 
MOUTH BASS (MICROPTERUS SALMOIDES), 
Georgia Univ., Athens. School of Forest Re- 
sources. 

V.S. Blazer, R. E. Wolke, J. Brown, and C. A. 
Powell. 

Aquatic Toxicology AQTODG, Vol. 10, No. 4, p 
199-215, July 1987. 5 fig, 7 tab, 30 ref. 


Descriptors: *Bioindicators, *Fish, *Monitoring, 
*Liver, *Fish diseases, *Macrophage aggregate pa- 
rameters, *Pathology, *Sensitivity analysis, *Pollu- 
tion effects, *Thermal stress, Bass, Aging, Seasonal 
variation, On-site investigations, Par Pond, Savan- 
nah River Plant, Cooling ponds. 


The utility of macrophage aggregate (MA) param- 
eters as indicators of fish health and/or environ- 
mental stress was tested in largemouth bass (Mi- 
cropterus salmoides) collected from Par Pond, a 
cooling reservoir for the Savannah River nuclear 
power plant. Initially, the effects of sex, age and 
season were evaluated using relative weight (Wr) 
in both healthy (Wr > 80) and stressed (Wr < 80) 
bass. There was no sex effect. A number of MA 
parameters, primarily hepatic and splenic number/ 
sq mm increased linearly with age in the healthy 


fish. These correlations were not apparent in the 
stressed bass. A comparison of stressed healthy fish 
of the same age showed that stressed bass had 
significantly more aggregates in liver and spleen as 
well as higher relative amounts of hepatic iron. 
The only seasonal difference noted in healthy bass 
was that fish collected in the spring had significant- 
ly less relative iron than those collected in the fall. 
The sensitivity of these parameters was tested by 
comparing fish of similar age and Wr from two 
sites - the Hot Dam area, which is thermally im- 
pacted and Cold Dam area, an unimpacted site. 
Fish collected from the impacted area had signifi- 
cantly more aggregates in the liver than those 
collected from the Cold Dam area. (Author's ab- 
stract) 

W88-06678 


SELECTED CHEMICAL CONTAMINANTS IN 
SURFACE SEDIMENTS OF COMMENCE- 
MENT BAY AND THE TACOMA WATER- 
WAYS, WASHINGTON, USA, 

Environmental Research Lab.-Narragansett, New- 
port, OR. Mark O. Hatfield Marine Science 
Center. 

For primary bibliographic entry see Field SB. 
W88-06682 


ORGANICS IN WATER: SOLID PHASE EX- 
TRACTION ON A SMALL SCALE, 

Ames Lab., IA. 

G. A. Junk, and J. J. Richard. 

Analytical Chemistry ANCHAM, Vol. 60, No. 5, 
p 451-454, March 1, 1988. 6 tab, 23 ref. USDOE 
Contract W-7405-Eng-82. 


Descriptors: *Water analysis, *Extraction, *Solid 
phase extraction, *Chemical analysis, *Pesticides, 
Organic pesticides, Organic compounds, Silica, 
Solid supports, Chemical recovery. 


Octadecyl (C-18) bonded porous silica was evalu- 
ated for the solid-phase extraction (SPE) of organ- 
ic compounds from water. Excellent performance 
was deduced from average recovery of >85% for 
pesticides and polycyclic organic materials present 
in contrived water samples at 1-10 nanograms/ml; 
performance was confirmed in tests of environ- 
mental waters in which results based on SPE 
agreed with those based on classical extractions. 
Extraction results showed effective performance of 
the SPE when 1-100 mi of water were passed 
through small columns containing 40-100 ml of 40- 
micrometer C-18 bonded porous silica at flow rates 
as high as 250 bed volumes/min. Nearly quantita- 
tive recoveries of the adsorbed materials were 
obtained by eluting with as little as 60-100 micro- 
liters of either ethyl acetate or benzene. In addition 
to these improvements, the SPE procedure has the 
following advantages when compared with accept- 
ed extraction procedures: economical and conven- 
ient; less organic solvent used; fewer operational 
steps; safer because it reduces the use and disposal 
of toxic and flammable solvents by greater than 
90%; amenable to batch processing of samples; no 
emulsion problems. (Wood-PTT) 

W88-06736 


ONE HOUR PORTABLE TEST FOR DRINK- 
ING WATERS, 

Indian Inst. of Tech., Bombay. Centre for Envi- 
ronmental Science and Engineering. 

V. Dange, N. Jothikumar, and P. Khanna. 

Water Research WATRAG, Vol. 22, No. 2, p 133- 
137, February 1988. 6 fig, 2 tab, 14 ref. 


Descriptors: *Water analysis, *Drinking water, 
*Contamination, *Coliforms, *Bacterial analysis, 
Phosphorus radioisotopes, Rural areas. 


A simple, portable, reproducible and expensive 
procedure requires | hr incubation time for enu- 
meration of coliforms in drinking waters. The pro- 
cedure is based on the correlation of phosphorus 
uptake under stipulated experimental conditions 
and bacterial population with recourse to phospho- 
rus-32. The evaluation of statistical parameters in 
the replicate samples from six different water 
sources brings out the superiority of rapid test over 
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conventional MF test with respect to reproducibil- 
ity. The efficacy of proposed portable technique in 
substantial reduction of time. required for bacterio- 
logical examination of drinking waters in rural and 
semi-urban communities has thus been experimen- 
tally demonstrated. (Author's abstract) 

W88-06757 


SURVIVAL OF E. COLI AND ENTEROCOCCI 
IN SEDIMENT-WATER SYSTEMS OF LAKE 
KINNERET UNDER (FEEDBACK) CON- 
TROLLED CONCENTRATIONS OF HYDRO- 
GEN SULFIDE, 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

S. Peiffer, T. Bergstein-Ben Dan, T. Frevert, and 
B. Z. Cavari. 

Water Research WATRAG, Vol. 22, No. 2, p 233- 
240, February 1988. 10 fig, 5 tab, 31 ref. 


Descriptors: *Bioindicators, *Sediment-water sys- 
tems, *Sewage bacteria, *Coliforms, *Escherichia 
coli, *Enterococci, *Hydrogen sulfide, Lake Kin- 
neret, Israel, Kinetics. 


A feedback control system was applied to establish 
defined redox conditions in sediment-water sys- 
tems: the H2S release was counterbalanced by 
adding of air oxygen on arbitrarily chosen pH2S 
setpoints. pH2S was measured by a pH2S electric 
cell as the controlled variable. E. coli and Entero- 
cocci were inoculated into the system to study 
their survival. Applying a new kinetic approach 
different growth patterns were revealed, indicating 
that E. coli, in contrast to Enterococci, shows 
significant dependence on the predominant redox 
conditions. Enterococci may thus be a more reli- 
able indicator of fecal contamination in cases 
where sulfide is present. (Author's abstract) 
W88-06769 


TUBIFICID BEHAVIOR AS A STRESS INDI- 
CATOR, 

Massachusetts Univ., Amherst. School of Public 
Health. 

For primary bibliographic entry see Field 5C. 
W88-06774 


5B. Sources Of Pollution 


MODEL TESTS ON VOLATILIZATION OF 
ORGANIC TRACE SUBSTANCES IN SURFACE 
WATERS,(MODELLVERSUCHE ZUR  VER- 
FLUCHTIGUNG ORGANISCHER SPUREN- 
STOFFE IN OBERFLACHENGEWASSERN), 

H. Hellmann. 

Fresenius Zeitscrift fuer Analytische Chemie 
ZACFAU, Vol. 328, No. 6, p 475-479, September 
1987. 4 fig, 4 tab, 4 ref. 


Descriptors: *Air pollution sources, *Path of pol- 
lutants, *Organic compounds, * Volatility, *Analyt- 
ical methods, *Measuring instruments, *Model 
studies, Surface water. 


Organic trace substances released to surface waters 
are usually in the three-phase system of water/ 
suspended matter/air. Transition into the vapor 
phase was investigated with the aid of a model in a 
closed system, then in an open system. The distri- 
bution coefficient of the closed system can be 
correlated with a defined ‘loss rate’ of the respec- 
tive compound in the open system. The k-values 
from 1 to > 10,000,000 are discussed in their re!- 
evance to analytics. In addition, attempts have 
been made to transfer the model results to flowing 
waters. (Author's abstract) 

W88-05920 


QUANTITATIVE ALTERATION OF READILY 
VOLATILE PETROLEUM COMPONENTS IN 
WATER POLLUTION BY SIMULATED 
WEATHER FACTORS AND A_ RAPID 
COLUMN CHROMATOGRAPHIC SEPARA- 
TION OF THE AROMATIC PETROLEUM 
FRACTION, 

Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Lebensmittelschemie. 


J. Bundt, W. Herbel, and H. Steinhart. 

Fresenius Zeitscrift. fuer Analytische Chemie 
ZACFAU, Vol. 328, No. 6, p 480-483, September 
1987. 7 fig, 2 tab, 6 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Oil pollution, *Chromatography, *Hydro- 
carbons, *Evaporation, *Oil spills, *Volatility, 
Water pollution, Aromatic hydrocarbons. 


Simulated environmental experiments showed that, 
after the application of petroleum onto a water 
surface, alterations in the distribution pattern are 
primarily caused by evaporation. During 8 h of 
analysis, loss by evaporation occurs especially for 
low-molecular n-alkanes, where the evaporating 
velocity is dependent on the film thickness, water 
temperature and wind velocity. Quantitatively, the 
concentration decrease of n-alkanes, nonane to 
pentadecane as well as pristane was determined by 
capillary gas chromatography with flame ioniza- 
tion detection at different periods of time, different 
water temperature and film thickness. A simple, 
rapid and cost-effective method for column chro- 
matographic separation of low-boiling petroleum. 
This method makes it possible to separate aliphatic, 
mono-, di- and polyaromatics from petroleum. 
(Author's abstract) 

W88-05921 


ORGANIC POLLUTANTS IN SOILS OF RE- 
TENTION AND RECHARGE BASINS RECEIV- 
ING URBAN RUNOFF WATER, 

Agricultural Research Service, Fresno, CA. Water 
Management Research Lab. 

H. I. Nightingale. 

Soil Science SOSCAK, Vol. 144, No. 5, p 373-382, 
November 1987. 7 tab, 45 ref. 


Descriptors: *Runoff, *Path of pollutants, *Re- 
charge basins, *Settling basins, *Pesticides, Urban 
areas, Urban runoff, Chlordane, DDT, Semiarid 
climates, DDE, Organic compounds, Chlorinated 
hydrocarbons. 


The presence of many organic industrial and agri- 
cultural chemicals in urban stormwater runoff has 
been documented. A 3-yr study determined the 
nature and possible accumulation of organic pollut- 
ants in the soils of retention/recharge basins de- 
signed to manage and conserve urban storm runoff 
water in a semiarid climate. There was no evidence 
of the accumulation of organophosphorous pesti- 
cides in the soils of five study basins. Of the 
organochlorine pesticides tested, chlordane was 
usually detected in surface soils. The highest con- 
centration of chlordane was 2.7 mg/kg soil and 
decreased with depth to <0.03 mg/kg below 24 
cm. DDT and DDE (mixed isomers) were not 
detected in any soil samples. Lindane was found 
only once in a turfed basin in the 0 to 20 cm depth 
at a concentration of 20 microgram/kg soil. Oil 
and grease and total phenols were usually detected 
at low concentrations that generally decreased 
with depth. Concentrations of 48 semivolatile pri- 
ority pollutants were below their analytical detec- 
tion limits. Analyses for 43 purgeable compounds 
were also below detection limits except for two 
organic compounds (toluene and methyl cyclohex- 
ane) found in one soil sample from one basin. The 
polychlorinated biphenyl--Arochlor 1260--was de- 
tected in four of seven surface soils at concentra- 
tions <0.5 mg/kg soil. The results indicate that 
pollution of the soils beneath the cited urban runoff 
retention/recharge basins by organic compounds 
was insignificant with the possible exception of 
chlordane. There was no evidence of man-made 
organic compounds having an unfavorable impact 
on the plants in the basins or on the use of the 
turfed basins for recreation during dry summer 
months. (Author's abstract) 

W88-05930 


OCCURRENCE OF CRYPTOSPORIDIUM OO- 
CYSTS IN SEWAGE EFFLUENTS AND SE- 
LECTED SURFACE WATERS, 

Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

For primary bibliographic entry see Field 5A. 
W88-05962 


HEAVY METAL CONTENTS OF VEGETABLE 
CROPS TREATED WITH REFUSE COMPOST 
AND SEWAGE SLUDGE, 

Chinese Univ. of Hong Kong, Shatin. Dept. of 
Biology. 

For primary bibliographic entry see Field 5E. 
W88-05969 


MICROBIAL DEGRADATION OF 1,2-DIBRO- 
MOETHANE IN SHALLOW AQUIFER MATE- 
RIALS, 

Connecticut Agricultural Experiment 
New Haven. Dept. of Soil and Water. 

J. J. Pignatello. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 307-312, October-December 1987. 4 
fig, 4 tab, 25 ref. 


Station, 


Descriptors: *Ethylene dibromide, *Pesticides, 
*Fate of pollutants, *Path of pollutants, *Aquifers, 
*Groundwater pollution, *Microbial degradation, 
Agricultural chemicals, *Fumigants, Groundwater, 
Biodegradation, Connecticut, Cores, Degradation 
products, Isotopic tracers, Halogens, Hydrocar- 
bons, Pesticides, Halogenated pesticides. 


The use of 1,2-dibromoethane (ethylene dibromide, 
EDB) as a soil fumigant in agriculture has resulted 
in groundwater contamination. The importance of 
microbial degradation to natural decontamination 
of EDB in aquifer materials was determined. Shal- 
low aquifer materials were obtained from two sites 
in Connecticut that are contaminated with EDB. 
Experiments were conducted in batch microcosms 
of core soil material and groundwater (no addition- 
al nutrients) at temperatures and initial EDB con- 
centrations representative of the sites (9 C, 0.5-5 
micrograms/kilogram). Ethylene dibromide was 
degraded aerobically in all samples except auto- 
claved controls; products of (C14)-EDB degrada- 
tion included varying amounts of (C14)-CO2, 
solid-bound C14 (microbial biomass), and a nonvo- 
latile water soluble fraction. At one of the sites, 
rates were faster in samples obtained from within 
the contaminant plume, suggesting adaptation of 
the microbial community to the presence of the 
chemical. Degradation was slowed at low-oxygen 
(0.1 milligram O2/liter) compared to air-saturated 
(11 milligrams/liter) conditions. The compound 
was also degraded in the absence of oxygen but all 
the products were not investigated. First-order 
half-lives under all conditions tested ranged from 
35 to 350 days. The implications of these results for 
groundwater quality in contamination sites is un- 
clear. Despite the passage of almost 20 yr. since the 
last known application of EDB at one of the sites, 
both the overburden and bedrock zones of the 
aquifer contain traces of EDB. It is suggested that 
a fraction of the fumigant penetrates soil intraag- 
gregate micropores from which it diffuses into the 
aqueous phase very slowly. (Wood-PTT) 
W88-05976 


CHARACTERIZATION OF SOLUBLE ORGAN- 
IC COMPOUNDS AND COMPLEXATION OF 
COPPER, NICKEL, AND ZINC IN EXTRACTS 
OF SLUDGE-AMENDED SOILS, 

Washington State Univ., Pullman. Dept. of Soil 
Science. 

For primary bibliographic entry see Field SE. 
W88-05980 


ACCUMULATION OF SELENIUM IN CROPS 
GROWN ON SLUDGE-TREATED SOIL, 

Ohio State Univ., Columbus. Dept. of Agronomy. 
For primary bibliographic entry see Field SE. 
W88-05981 


EFFECT OF MUNICIPAL SOLID WASTE 
LEACHATE COMPOSITION ON ZINC MI- 
GRATION THROUGH SOILS, 

Harvard School of Public Health, Boston, MA. 
M. Boyle, and W. H. Fuller. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 357-360, October-December 1987. 2 
fig, 4 tab, 16 ref. Agric. Exp. Stn. Grant 4376. 
USEPA Grant R80573-01. 





Descriptors: *Solid waste disposal, *Zinc, *Fate of 
pollutants, *Soil contamination, Soil properties, 
Leachates. Leachate composition, Municipal 
wastes, Organic carbon, Salts, Effluents, Soil col- 
umns, Heavy metals, Landfills. 


The relative impact of adjusting two main constitu- 
ents of municipal solid waste (MSW) leachate. 
total organic carbon (TOC), and total soluble salts 
(TSS) on Zn migration through soils was evaluat- 
ed. Four Zn-enriched leachates of different TOC 
and TSS composition were perfused through five 
soils. The effluents from the 20 soil columns were 
collected and analyzed for the presence of Zn. 
Solution displacement continued until the concen- 
tration of the Zn in the effluent equaled that of the 
influent (100 mg/liter). In general, higher TOC 
and TSS levels in the leachate facilitated the mi- 
gration of Zn through soil. The soil properties 
associated with Zn retention were, in order of 
importance, surface area, cation exchange capacity 
(CEC), and percent clay content. The TOC an 
TSS content of the MSW leachate were more 
important in determining Zn attenuation behavior 
than soil characteristic. (Author's abstract) 
W88-05983 


PLANT AVAILABILITY AND UPTAKE OF 
MOLYBDENUM AS INFLUENCED BY SOIL 
TYPE AND COMPETING IONS, 

Texas Water Commission, Austin. Enforcement 
and Field Operations Div. 

For primary bibliographic entry see Field SE. 
W88-05984 


RELEASE OF ALUMINUM FOLLOWING 
WHOLE-TREE HARVESTING AT THE HUB- 
BARD BROOK EXPERIMENTAL FOREST, 
NEW HAMPSHIRE, 

Maine Univ. at Orono. Dept. of Plant and Soil 
Sciences. 

For primary bibliographic entry see Field 4C. 
W88-05985 


SOIL PROPERTIES, IRRIGATION WATER 
QUALITY, AND SOIL MOISTURE LEVEL IN- 
FLUENCES ON THE MOVEMENT OF NICKEL 
IN SEWAGE SLUDGE-TREATED SOILS, 
Kansas State Geological Survey, Lawrence. 

For primary bibliographic entry see Field SE. 
W88-05987 


EVALUATION OF PESTICIDE GROUNDWAT- 
ER POLLUTION POTENTIAL FROM STAND- 
ARD INDICES OF SOIL-CHEMICAL ADSORP- 
TION AND BIODEGRADATION, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

W. A. Jury, D. D. Focht, and W. J. Farmer. 
Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 422-428, October-December 1987. 2 
fig, 4 tab, 25 ref, append. 


Descriptors: *Pesticides, *Groundwater pollution, 
*Fate of pollutants, *Path of pollutants, *Adsorp- 
tion, *Biodegradation, *Model studies, Mathemati- 
cal models, Mathematical equations, Mathematical 
studies, Groundwater movement, Chemical degra- 
dation, Leaching, Water pollution. 


A mathematical screening model of the pesticide 
leaching process was used to estimate the potential 
for a pesticide to reach groundwater at significant 
concentrations. The model assumes steady water 
flow, equilibrium linear adsorption, and depth-de- 
pendent first-order biodegradation and predicts 
groundwater travel times and residual concentra- 
tions that depend on soil and environmental condi- 
tions as well as pesticide adsorption and decay 
constants. When groundwater protection is ex- 
pressed as a condition that the residual undegraded 
pesticide mass remaining below the surface layer of 
soil must be less than a specified fraction of the 
initial mass added in a pulse application at the 
surface, the model prediction is shown to reduce to 
a linear inequality between the organic C coeffi- 
cient K sub OC and the biochemical half-life, tau. 
The screening model is illustrated on 50 pesticides 
and two scenarios representing low and high po- 
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tential for groundwater contamination. The calcu- 
lations reveal a significant dependence on site- 
specific soil and environmental conditions, suggest- 
ing that regulations restricting pesticide use should 
take soil and management factors as well as chemi- 
cal properties into account when screening for 
groundwater pollution potential. (Author's ab- 
stract) 

W88-05988 


SOLUTION COMPOSITION EFFECTS ON 
CADMIUM SORPTION BY FOREST SOIL 
PROFILES, 
Washington Univ., Seattle. Coll. 

sources. 

For primary bibliographic entry see Field SE. 
W88-05989 


of Forest Re- 


CADMIUM AND ZINC AVAILABILITY TO 
CORN FOLLOWING TERMINATION OF 
SEWAGE SLUDGE APPLICATION, 

Agricultural Research Service, St. Paul, MN. 

For primary bibliographic entry see Field SE. 
W88-05991 


ASSESSING UNFILTERED WATER SUPPLIES, 
Oregon State Health Div., Portland. 

For primary bibliographic entry see Field 5F. 
W88-06003 


IMPLEMENTING A LEAD SOLDER BAN, 
Portland Bureau of Water Works, OR. 

For primary bibliographic entry see Field 5F. 
W88-06005 


ACID PRECIPITATION IN SOUTHERN NEW 
JERSEY, 

EM Diagnostic Systems, Gibbstown, NJ. 

For primary bibliographic entry see Field 5C. 
W88-06012 


SOURCES AND FATE OF ATMOSPHERIC 
HCL IN THE U. K. AND WESTERN EUROPE, 
— of Terrestrial Ecology, Edinburgh (Scot- 
land). 

P. J. Lightowlers, and J. N. Cape 

Atmospheric Environment ATENBP, Vol. 22, No. 
1, p 7-15, January 1988. 9 tab, 45 ref. 


Descriptors: *Water pollution sources, *Fate of 
pollutants, *Air pollution, *Hydrochloric acid, 
*Chlorides, *Acid rain, Incineration, Polyvinyl 
chloride, Waste disposal, United Kingdom, 
Europe. 


Manmade hydrochloric acid emissions to the at- 
mosphere were estimated at 260 kilotons/year 
from the United Kingdom and 380 kilotons/year 
from 12 other Western European countries. The 
largest source was coal (75% of the total), fol- 
lowed by waste incineration, accounting for most 
of the remainder. The estimate of the contribution 
of HCI to total atmospheric acidity was 2%, com- 
pared with sulfur dioxide (68%) and nitrogen 
oxides (30%). HCI is likely to be deposited locally 
because of its high solubility and reactivity. Poly- 
vinyl chloride (PVC) contained in domestic wastes 
of the 12 European countries was estimated to be 
0.5 to 1.5%. Of the 163 kilotons/year of HCl 
potentially available for emission from waste incin- 
eration by the 12 European countries, 81 kilotons/ 
year were attributed to PVC. Scrubbing of flue gas 
reduced HC! emissions from waste incineration by 
26%. The countries included in the European 
group were Austria, Belgium, Denmark, Eire, 
France, Italy, Netherlands, Norway, Spain, 
Sweden, Switzerland, and West Germany. (Cassar- 


W88-06013 


THEORETICAL INVESTIGATION 
FATE FORMATION IN CLOUDS, 
Bechtel Environmental, Inc., San Francisco, CA. 
C. Seigneur, and P. Saxena. 

Atmospheric Environment ATENBP, Vol. 22, No. 
1, p 101-115, January 1988. 5 fig, 5 tab, 86 ref, 
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append. 


Descriptors: *Water pollution sources, *Chemical 
reactions, *Clouds, *Sulfates, *Air pollution, 
*Acid rain, Precipitation, Rainfall, Sulfur dioxide, 
Mathematical models, Model studies, Oxidation, 
Hydrogen peroxide. 


The relative importance of chemical pathways that 
govern the atmospheric oxidation of SO2 to sulfate 
was investigated by mathematical modeling of 
cloud chemistry and transport. The study per- 
tained to summer daytime conditions typical of the 
northeastern U. S. (western New York, western 
Pennsylvania, West Virginia, Ohio, Kentucky, and 
southern Indiana). Five types of sky conditions 
were simulated: clear sky, non-raining cumulus and 
stratus clouds, and raining cumulus and stratus 
clouds. Qualitative agreement was obtained by 
comparing model results with pH measured in 
precipitation samples. Under clear skies SO2 oxida- 
tion appeared to occur primarily in the gas phase. 
In non-raining clouds aqueous oxidation of SO2 by 
hydrogen peroxide dominated, although gas-phase 
S$O2 oxidation also contributed to sulfate forma- 
tion. In raining clouds aqueous oxidation of SO2 
by hydrogen peroxide was initially the primary 
pathway for sulfate formation, but subsequently 
oxidation by ozone became predominant. The 
reason for this was the removal of acid pollutants 
by the rain, raising the pH. There was no signifi- 
cant variation in cloud chemistry between the 
bottom and top parts of the clouds. (Cassar-PTT) 
W88-06014 


SCAVENGING RATIO NORMALIZED TO 
REMOVE THE EFFECT OF HUMIDITY, 
National Oceanic and Atmospheric Acministra- 
tion, Rockville, MD. 

R. J. Engelmann. 

Atmospheric Environment ATENBP, Vol. 22, No. 
1, p 137-146, January 1988. 5 fig, 6 tab, 20 ref. 


Descriptors: *Water pollution sources, *Precipita- 
tion, *Humidity, *Rainfall, *Clouds, *Acid rain, 
Scavenging ratio, Sulfates, Sulfur dioxide, Air pol- 
lution. 


The range of magnitude of mean observed scav- 
enging (or washout) ratios was shown to be signifi- 
cantly decreased by removing the effect of humidi- 
ty. An equation was developed to explain inverse 
relationships of concentrations of materials in pre- 
cipitation with rates and amounts of precipitation. 
It showed that concentrations of different materials 
correlate with one another, and that interannual, 
seasonal and regional differences in concentration 
exist because of an effect of humidity. The equa- 
tion permits the calculation of ratios as the sum of 
three terms: nucleation, post-nucleation, and 
below-cloud scavenging. Parameters were identi- 
fied for inclusion in monitoring and during experi- 
ments to improve on the ability to specify values of 
scavenging ratios for practical applications. These 
parameters are alpha (expresses the post-nucleation 
collection of the material relative to the collection 
of water vapor), concurrent observations of sulfate 
and SO2 in precipitation and air, dewpoint, height 
of cloud base, cloud type, rate and type of precipi- 
tation, and an estimation of the efficiency of the 
cloud at removing water as precipitation from the 
air. (Cassar-PTT) 

W88-06015 


PLUME WASH-OUT NEAR A COAL-FIRED 
POWER PLANT: MEASUREMENTS AND 
MODEL CALCULATIONS, 

Netherlands Energy Research Foundaticn ECN, 
Petten. 

H. M. ten Brink, A. J. Janssen, and J. Slanina. 
Atmospheric Environment ATENBP, Vol. 22, No. 
1, p 177-187, January 1988. 10 fig, 6 tab, 24 ref. 


Descriptors: *Water pollution sources, *Air pollu- 
tion, *Powerplants, *Acid rain, *Coal, Model stud- 
ies, Mathematical models, Heavy metals, Metals, 
Sulfur dioxide, Sulfates, Boron compounds, Hy- 
drogen fluoride, Aluminum, Titanium, Bromine, 
Hydrochloric acid, Chlorides, Fluorides, Plumes, 
Rainfall, Scavenging, Nitrates. 
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The contribution of plume wash-out to the wet 
deposition of pollutants in the vicinity of a 1000 
MWe coal-fired power plant in the Netherlands 
Was investigated. Significant wash-out of chloride, 
fluoride. hydrogen ion, and boron compounds was 
observed in all experiments. Since 99.8% of the fly 
ash was removed by the scrubbers, very small 
amounts of heavy metals were detected. Little 
extra deposition of sulfur.compounds was found 
because increased acidity in the precipitation from 
the presence of HCI and HF limited the uptake of 
SO2. These results were applied to model studies 
(using MPADD, Multi-Pollutant Acid Deposition 
and Depletion model) of a 600 MWe coal-fired 
plant. Model results indicated that wet removal of 
the major pollutants from a plume was nearly 
double very near to the stack because of HCl 
wash-out. Significant deposition of HF, boron 
compounds, Al, Ti, and Br were predicted. 
(Cassar-PTT) 

W88-06016 


DETERMINATION OF NITROUS OXIDE AND 
DINITROUS PENTOXIDE CONCENTRA- 
TIONS IN THE OUTPUT OF THE AIR-FED 
OZONE GENERATORS OF HIGH POWER 
DENSITY, 

Brown, Boveri Research Center, Baden (Switzer- 
land). 

For primary bibliographic entry see Field SF. 
W88-06023 


RATES OF TRIPLET HUMIC ACID SENSI- 
TIZED PHOTOLYSIS OF HYDROPHOBIC 
COMPOUNDS, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Eco- 
toxicology, Environmental Chemistry, and Drink- 
ing Water. 

For primary bibliographic entry see Field 2K. 
W88-06029 


VOLATILE ORGANIC COMPOUNDS AT A 
COASTAL GULF OF MEXICO SITE, 
Texas A and M Univ., College Station. Dept. of 
Oceanography. 
For primary bibliographic entry see Field 5A. 
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ORGANIC CHLORINE COMPOUNDS _IN 
LAKE SEDIMENTS AND THE ROLE OF THE 
CHLOROBLEACHING EFFLUENTS, 
Jyvaeskylae Univ. (Finland). Dept. of Chemistry. 
J. Paasivirta, J. Knuutinen, P. Maatela, R. Paukku, 
and J. Soikkeli. 

Chemosphere CMSHAF, Vol. 17, No. 1, p 137- 
146, 1988. 6 fig, 3 tab, 15 ref. 


Descriptors: *Phenols, *Lake sediments, *Path of 
pollutants, *CHlorophenols, *Pulp wastes, 
*Bleaching wastes, *Kraft mills, *Sulfite mills, 
Sedimentation, Organic compounds, Chlorine, Fin- 
land, Pulp and paper industry. 


In 1984-85 there occurred a major change in pulp 
production in Central Finland when an old sulfite 
pulp and an old kraft pulp mill in Aanekoski were 
closed and replaced by one modern kraft pulp mill 
with a biosludge purification plant. Also an old 
sulfite mill in Lievestuore was closed in September 
1985. Influence of these changes in receiving 
waters was followed during 1983-86 by sediment 
studies. Chloride, total organic chlorine (TOCI) 
and chlorophenols have been measured in bottom 
sediment layers of seven lakes in Central Finland. 
Organic chlorine compounds were found even in 
layers formed in the 13th century. However, the 
amounts increase markedly in 20th century layers 
and are much higher below than above the pulp 
mills. (VerNooy-PTT) 

W88-06032 


LIGNIN AND ORGANIC CHLORINE COM- 
POUNDS IN LAKE WATER AND THE ROLE 
OF THE CHLOROBLEACHING EFFLUENTS, 
Jyvaeskylae Univ. (Finland). Dept. of Chemistry. 
J. Paasivirta, J. Knuutinen, M. Knuutila, P. 
Maatela, and O. Pastinen. 


Chemosphere CMSHAF, Vol. 17, No. 1, p 147- 
158, 1988. 6 fig, 5 tab, 14 ref. 


Descriptors: *Pulp wastes, *Water quality control, 
*Chlorine, *Phenols, *Wastewater pollution, 
*Chloroform, *Lignin, *Bleaching wastes, *Kraft 
mills, Organic compounds, Stream pollution, Sul- 
fite mills, Pulp and paper industry, Finland. 


The closing of two old sulfite mills and one old 
kraft pulp mill and their replacement by one 
modern kraft pulp mill with a biosludge purifica- 
tion plant caused a very significant decrease in the 
sodium lignosulfonate and chloroform contents in 
the receiving waters. Chlorophenols also de- 
creased significantly, but there remains some pollu- 
tion from the new kraft pulp mill and from other 
sources. The total lignin/humic levels in the re- 
ceiving watercourse showed no change. (Author’s 
abstract) 

W88-06033 


GROUNDWATER RESIDUES OF ATRAZINE, 
ALACHLOR, AND CYANAZINE UNDER NO- 
TILLAGE PRACTICES, 

Agricultural Research Service, Beltsville, MD. 
Pesticide Degradation Lab. 

A. R. Isensee, C. S. Helling, T. J. Gish, P. C. 
Kearney, and C. B. Coffman. 

Chemosphere CMSHAF, Vol. 17, No. 1, p 165- 
174, 1988. 2 fig, 4 tab, 15 ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Herbicides, *Atrazine, *Alachlor, 
*Cyanazine, Corn, No-tillage, Storm seepage, Ver- 
tical flow. 


Groundwater from no-till corn plots treated with 
atrazine, alachlor, and cyanazine was analyzed for 
residues of these herbicides over a 3-year period. 
Detectable levels of atrazine, alachlor, and cyana- 
zine were found in 75, 18, and.13% of the recov- 
ered samples, respectively. Maximum residue 
levels were 5.9, 3.6, and 1.0 microgram/L for 
atrazine, cyanazine, and alachlor, respectively. 
Rapid vertical transport to the shallow unconfined 
groundwater (1 m depth), as well as substantial 
lateral subsurface flow, was indicated. (Author’s 
abstract) 

W88-06034 


QUANTITATIVE STRUCTURE-ACTIVITY RE- 
LATIONSHIPS FOR THE TOXICITY AND 
BIOCONCENTRATION FACTOR OF NITRO- 
BENZENE DERIVATIVES TOWARDS THE 
GUPPY (POECILIA RETICULATA), 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Veterinary Pharmacology, Pharmacy and Toxicol- 


ogy. 
For primary bibliographic entry see Field 5C. 
W88-06037 


ADSORPTION OF FENVALERATE TO LABO- 
RATORY GLASSWARE AND THE ALGA 
CHLAMYDOMONAS REINHARDII, AND ITS 
EFFECT ON UPTAKE OF THE PESTICIDE BY 
DAPHNIA GALEATA MENDOTAE, 

Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

K. Day and, and N. K. Kaushik. 

Aquatic Toxicology AQTODG, Vol. 10, No. 2/3, 
p 131-142, June 1987. 2 fig, 3 tab, 23 ref. 


Descriptors: *Adsorption, *Laboratory equipment, 
*Path of pollutants, *Fenvalerate, *Insecticides, 
*Daphnia, *Algae, *Pesticides, *Bioaccumulation, 
Food chains, Sample preservation. 


Fenvalerate is a synthetic pyrethroid known to be 
lipophilic and of potential hazard to aquatic eco- 
systems. Several studies were conducted to meas- 
ure the adsorption of (14C)fenvalerate to laborato- 
ry glassware and to the alga, Chlamydomonas 
reinhardii, and to determine the effects of absorp- 
tions on accumulation of the pesticide by Daphnia 
galeata mendotae. In the absence of algae, 23-33% 
of (14C)fenvalerate at concentrations of 5.170, 
0.515, and 0.109 micrograms/L, was adsorbed to 
the walls of glass beakers (100 mL) over 48 h. In 
the presence of increasing concentrations of algal 
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cells (100-2,000,000 cells/mL), the fraction of fen- 
valerate adsorbed to the cells increased from 0- 
93%. The amount of (14C)fenvalerate adsorbed to 
the glass at concentrations of 5,000-100,000 algal 
cells/mL decreased as the number of algal cells 
increased. This indicates that an increase in organic 
matter increases the number of sites for adsorption 
of fenvalerate thus decreasing the amount of pesti- 
cide adsorbing to the glassware. D. galeata mendo- 
tae exposed to 0.515 and 0.109 micrograms fenva- 
lerate/L in the absence of algae showed an in- 
crease in pesticide accumulation with an increase 
in time of exposure (48 h) but not with an increase 
in concentration of pesticide. The concentration in 
the animals ranged from 1.46-2.66 micrograms fen- 
valerate/g wet weight and this may represent max- 
imum uptake and/or equilibrium over 48 h. The 
presence of algae (5,000-100,000 cells/mL) did not 
significantly affect the accumulation of the pesti- 
cide by D. galeata mendotae and concentrations of 
fenvalerate in the animals ranged from 0.51-1.08 
micrograms/g wet weight after exposure to 0.420 
and 0.084 micrograms fenvalerate/L. Contamina- 
tion of food (algae) with fenvalerate does not, 
therefore, contribute to an increase in bioaccumu- 
lation. However, reduced rates of filtration due to 
toxicity could also account for a reduced intake of 
fenvalerate adsorbed to algae. (Author's abstract) 
W88-06038 


IMPROVED ENVIRONMENTAL PATHWAY 
MODEL FOR ASSESSING HIGH-LEVEL 
WASTE REPOSITORY RISKS, 

WasteChem Corp., Paramus, NJ. 

For primary bibliographic entry see Field 5C. 
W88-06046 


DOSE RATES TO AQUATIC LIFE NEAR A U 
WASTE SITE, 

National Water Research Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

R. F. Platford, and S. R. Joshi. 

Health Physics HLTPAO, Vol. 54, No. 1, p 63-68, 
January 1988. 2 fig, 3 tab, 10 ref, 2 append. 


Descriptors: *Path of pollutants, *Fish, *Uranium, 
*Radioactive wastes, *Mine wastes, Aquatic ani- 
mals, Radioisotopes, Whitefish, Sediments, Lakes, 
Langley Bay, Saskatchewan, Lake Athabasca. 


Radiation dose rates to aquatic organisms were 
estimated from radionuclide levels in fish, in water, 
and in the sediments near an abandoned uranium 
waste site at Langley Bay, near the east end of 
Lake Athabasca, Saskatchewan. Dose rates to 
worms and sediment dwellers were high (50-500 
mGy/yr), mostly from alpha rays. Whitefish re- 
ceived dose rates of 10 mGy/yr from internal 
Ra226 with additional dose rates from the sedi- 
ments where they commonly forage. The calculat- 
ed dose rates were comparable to those reported 
near an adjacent uranium mine. (Cassar-PTT) 
W88-06047 


RADIOACTIVE AND NONRADIOACTIVE SO- 
LUTES IN DRINKING WATER FROM RN- 
CHARGING DEVICES, 

Geological Survey, Reston, VA. 

E. R. Landa, C. L. Miller, and R. F. Brich. 

Health Physics HLTPAO, Vol. 54, No. 1, p 99- 
106, January 1988. 1 fig, 6 tab, 37 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Water pollution effects, *Drinking 
water, *Radioisotopes, *Radium, *Radon, Water 
storage, Storage, History. 


Devices for adding radioactivity to drinking water 
were believed to be therapeutic for a wide variety 
of illnesses ever since the discovery of radium and 
radon until as late as the 1960s. Four devices, 
obtained from institutional collections and antique 
shops were two ceramic crocks (Radium Ore Re- 
vigator), an aluminum-body crock (Radium-Vita- 
lizer), and a Thomas Radioactive Cone made of 
concrete-like material. Four sequential water treat- 
ments were applied to each: device: (1) deionized 
water for | day, (2) tap water for 1 day, (3) tap 
water for 7 days, and (4) 0.05M NaCl solution for 1 





day. The highest Rn level found in the study was 
180,000 pCi/liter. Proposed Rn standards for 
drinking water range from 1.800 to 400,000 pCi/ 
liter. Ra levels were as high as 232 pCi/liter. With 
one exception. all were higher than the 5 pCi/liter 
maximum contaminant level in the National Inter- 
im Primary Drinking Water Regulations. One of 
the Radium Ore Revigator devices produced no- 
ticeable increases in water conductance and hard- 
ness, reflecting dissolution of components of the 
contacting substrate. It had been advertised as 
rendering distilled water palatable. In addition, Pb 
and V levels for water stored in this device were 
above the drinking water standards, 110 and 24,000 
microgram/liter, respectively. Dose equivalent 
rates to the stomach (Rn) and skeleton (Ra and U) 
from daily consumption of 2 liters of water with 
the maximum and minimum levels observed and 
expressed in increased lifetime risk were Rn222, 
0.02-4.3%; Ra226, 0.0015-0.42; and U,. 0.0002- 
0.01%. (Cassar-PTT) 

W88-06048 


MOBILE PU IN RESERVOIR SEDIMENTS OF 
NAGASAKI, JAPAN, 

Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 

Y. Mahara, A. Kudo, T. Kauri, D. C. Santry, and 
S. Miyahara. 

Health Physics HLTPAO, Vol. 54, No. 1. p 107- 
111, January 1988. 2 fig, 1 tab, 10 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Plutoniur, *Sediments, *Lakes, *Nu- 
clear explosions, Reservoirs, Lake sediments, Ra- 
dioisotopes, Nishiyama Reservoir, Nagasaki, 
Japan. Air pollution, Fallout, Radioactive wastes, 
Rainfall. 


The sediments in the Nishiyama reservoir 3 km 
east of the hypocenter of the plutonium bomb 
exploded over Nagasaki in August 1945 were stud- 
ied to determine the location and amount of unfis- 
sioned Pu and a fission product Cs137. Major 
concentration peaks were found at the levels corre- 
sponding to 1945: 42 cm below the sediment sur- 
face at one site, 27 cm below the sediment surface 
at a second site, and 20 cm below. the sediment 
surface at a third site. The Pu peak remained 
stationary in spite of benthic activities of orga- 
nisms, physical, chemical and biochemical changes, 
and downward movement of water during the past 
40 years. An unexpected discovery was the fact 
that the Pu was also found in all pre-explosion 
layers. On the other hand Cs137 was detected in 
sediment only as down to a few cm beneath the 
explosion level, indicating that it did not migrate 
appreciably. Sediment in the deepest water site 
contained the highest levels of Pu. Some Pu was 
detected in groundwater obtained from a depth of 
125-225 cm in land 500 m north of the lake shore. 
In a 90-cm-long sediment core 9.1% of the Pu was 
pa to be mobile and 90.0% immobile. (Cassar- 
) 


W88-06049 


MONITORING EUROPEAN TRANSBOUN- 
DARY AIR POLLUTION, 

H. Dovland. 

Environment ENTVAR, Vol. 29, No. 10, p 10-15, 
27-28, December 1987. 6 fig, 2 tab. 


Descriptors: *Path of pollutants, *Acid rain, *For- 
ests, *Air pollution, *Monitoring, Europe, Sulfur 
dioxide, Nitrogen oxides, Ozone, Sulfates, Nitrates, 
Rainfall. 


The Cooperative Programme for the Monitoring 
and Evaluation of the Long-Range Transmission 
of Air Pollutants in Europe (EMEP) has three 
main elements: emission data, measurements of air 
and precipitation quality, and atmospheric disper- 
sion models. It consists of 90 stations in 24 coun- 
tries. The highest concentrations of sulfate and 
nitrate are found over central Europe in areas that 
have the largest emissions. Eastern Europe has 
high sulfate concentrations but lower nitrate con- 
centrations. Annual mean pH in precipitation in 
central Europe is slightly above 4.0. The highest 
total (dry plus wet) depositions of air pollutants are 
found over the areas of largest emissions, in central 
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Europe. The most widely used results of the 
EMEP are the model estimates of sulfur deposition 
in each European country caused by emissions in 
other countries. In the United Kingdom 81% of 
sulfur deposition is indigenous; in Spain, 73%; in 
Norway and Romania, about 10%. For Iceland 
89% of the sulfur deposition cannot be attributed 
to a source. The highest ozone concentrations are 
measured in eastern Austria and in West Germany. 
sulfur deposition in each European country caused 
by emissions in other countries. (Cassar-PTT) 
W88-06057 


AIR POLLUTION IN EUROPE: INTERNA- 
TIONAL POLICY RESPONSES, 

Economic Commission for Europe (UN), Geneva 
(Switzerland). 

For primary bibliographic entry see Field 5G. 
W88-06058 


SIMULATION OF MARINE ECOSYSTEM EF- 
FECTS DUE TO PCB WASTE INCINERATION 
IN THE GULF OF MEXICO, 


Applied Science Associates, Inc., Narragansett, 
RI 


For primary bibliographic entry see Field 5C. 
W88-06063 


CHEMICAL CONSEQUENCES OF MIXING 
ATMOSPHERIC DROPLETS OF VARIED PH, 
Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

E. M. Perdue, and K. C. Beck. 

Journal of Geophysical Research JGRDE3, Vol. 
93, No. D1, p 691-698, January 20, 1988. 4 tab, 10 
ref. U. S. Geological Survey Contract No. 14-08- 
0001-23007. 


Descriptors: *Water chemistry. *Chemical reac- 
tions, *Mixing, *Acid rain, *Hydrogen ‘> concen- 
tration, Neutralization, Fog, Precipitation, Sulfuric 
acid, Ammonium compounds, Dust, Kinetics, 
Equilibrium. 


The mixing of droplets of different pH and acid- 
neutralizing capacity that occurs when bulk sam- 
ples of cloud, fog, and rain water are collected 
yields solutions that are not in equilibrium with the 
atmosphere in which the droplets originally equili- 
brated. In most instances, bulk solutions are ex- 
pected to outgas volatile solutes to reestablish equi- 
librium with the atmosphere, with concomitant 
changes in solution pH. This mixing-induced gas 
exchange complicates equilibrium and kinetic mod- 
eling of pH-dependent atmospheric processes and 
limits the use of bulk samples for estimation of 
atmospheric fluxes of volatile weak acids and bases 
(sulfur dioxide gas, ammonia gas, etc.). Calcula- 
tions that attempt to interrelate bulk solution pH, 
bulk solution S(+4) concentration, and atmospher- 
ic sulfur dioxide gas partial pressure are shown to 
be fundamentally incorrect, unless the bulk sample 
has completely reequilibrated with the same atmos- 
phere in which its component droplets were 
formed. A theoretical proof and several numerical 
examples are presented to show that droplet 
mixing at constant atmospheric partial pressures of 
soluble gases cannot occur without gas exchange. 
(Author's abstract) 

W88-06065 


DISSOLVED CD BEHAVIOR IN SOME SE- 
LECTED FRENCH AND CHINESE ESTU- 
ARIES. CONSEQUENCES ON CD SUPPLY TO 
THE OCEAN, 

Institut de Biogeochimie Marine, 
(France). 

F. Elbaz-Poulichet, J. M. Martin, W. W. Huang, 
and J. X. Zhu. 

Marine Chemistry MRCHBD, Vol. 22, No. 2-4, p 
125-136, December 1987. 7 fig, 3 tab, 19 ref. 


Montrouge 


Descriptors: *Path of pollutants, *Estuaries, *Cad- 
mium, *Heavy metals, *Sediments, Suspended 
sediments, Metals, Rivers, Gironde River, Rhone 
River, France, Yellow River, Yangtze River, 
China. 


Dissolved cadmium concentrations were measured 
in several estuaries varying in discharge and 
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mixing qualities. The Gironde Estuary, France, is a 
partially mixed estuary with a lengthy flushing 
time from 20 to 86 days and provides considerable 
opportunity for sediment-water interaction. Cd in 
the Gironde reached a peak of 3.3 nmol/kg just 
downstream of the turbidity maximum, an increase 
from the 0.53 nmol/kg in the contributing Garonne 
River. The polluted Rhone Estuary has little 
mixing and a short residence time (about a day). 
Cd levels rose from 0.50 nmol/kg in the river to a 
slight maximum around 0-1% chlorinity, then de- 
creased with dilution. The Yellow’ River 
(Huanghe) of China ranks second in its sediment 
discharge to the world’s oceans. Suspended sedi- 
ment concentrations reach as high as 50 g/liter 
during floods, and sedimentation is heavy at the 
river mouth, allowing for maximum sediment- 
water contact. Cd levels ranged from <0.040 
nmol/kg in the river to about 0.5 nmol/kg at about 
15% chlorinity. The Yangtze (Changjiang) Estu- 
ary is partially mixed and ranks among the top ten 
of the world’s rivers in sediment discharge, water 
discharge, and drainage area. Suspended sediment 
concentrations remain high to salinities up to 20 0/ 
oo. Dissolved Cd concentrations increased from 
<0.030 nmol/kg in the river to a broad maximum 
of 0.3 nmol/kg at 10-15% chlorinity. The peaks of 
dissolved Cd levels seen in each case were attribut- 
able to remobilization from particulate matter 
when chlorinity increased. Other possible factors 
influencing Cd behavior are complexation by chlo- 
ride, ionic strength of metals. competing with Cd 
for adsorption onto particles, pH, redox potential, 
microbiological activity, organic matter degrada- 
tion, and the residence time of particles in the 
mixing zone. These data increased estimates for Cd 
flux into the oceans by 20 for the Gironde, 3-7 for 
the Rhone, and 25-30 for the Yangtze. (Cassar- 
PTT) 


W88-06066 


ORGANIC MATTER AND SURFACE PROPER- 
TIES OF SOLID PARTICLES IN THE ESTUA- 
RINE MIXING ZONE, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

J. Jednacak-Biscan, and M. Juracic. 

Marine Chemistry MRCHBD, Vol. 22, No. 2-4, p 
257-263, December 1987. 2 fig, 2 tab, 17 ref. EPA 
Grant JFP717. 


Descriptors: *Path of pollutants, *Adsorption, 
*Fate of pollutants, *Estuaries, *Mixing, *Organic 
matter, *Sediments, Krka River, Marine sediments, 
River sediments, Heat of wetting, Specific surface 
area. 


Two physicochemical parameters, specific surface 
area and heat of wetting, were measured to charac- 
terize the surface of sediment particles from river 
and marine environments. The data for the sedi- 
ment samples of the Krka River Estuary were 
compared with polluted river and shelf marine 
sediment samples. The organic-free samples from 
the polluted river sediments showed 2-3 times 
larger specific surface areas than the native sam- 
ples. The heat of wetting, which reflects the pres- 
ence of hydrophilic adsorption sites, was 2-3 times 
higher for native samples. The inverse was true for 
marine sediments. In the Krka River Estuary a 
narrow transition zone illustrated such an inver- 
sion. The inversion is attributed to significant 
changes in composition of the organic matter. 
(Cassar-PTT) 

W88-06067 


HEAVY METAL DISTRIBUTION IN RECENT 
SEDIMENTS OF THE KRKA RIVER ESTU- 
ARY. AN EXAMPLE OF SEQUENTIAL EX- 
TRACTION ANALYSIS, 

Zagreb Univ. (Yugoslavia). Inst. of Geology. 

E. Prohic, and G. Kniewald. 

Marine Chemistry MRCHBD, Vol. 22, No. 2-4. p 
279-297, December 1987. 1 fig, 10 tab, 29 ref. 


Descriptors: *Path of pollutants, *Heavy metals, 
*Estuaries, *Sediments, Metals, River sediments, 
Marine sediments, Krka River, Trace metals, Man- 
ganese, Copper, Lead, Zinc, Nickel, Cobalt. Chro- 
mium, Vanadium. Gallium. 
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Sediments of the Krka River Estuary, eastern 
Adriatic coast. were analyzed for trace metals after 
sediment fractionation by sequential leaching. Sedi- 
ment fractions included exchangeable fraction, car- 
bonate fraction, reducible fraction, organic/sulfide 
fraction, and residual fraction. The distribution pat- 
terns of the metals followed the expected geo- 
chemical partitionings. Minor variations, probably 
the result of early diagenetic effects and variable 
sediment texture, were noted. Total metal concen- 
trations (in ppm) were Mn, 700-2400; Cu, 10-95; 
Pb, 23-67; Zn, 32-72; Ni, 40-72; Co, 3-10, Cr, 30- 
105; V, 60-105; Ga, 9-14. In general, with the 
exception of V and Ga, the highest levels of trace 
metals were found in the carbonate fractions of the 
sediments. No significant differences in trace ele- 
ment partitioning patterns along the vertical pro- 
files of the sediment cores were observed with the 
exception of Mn, which is subject to redox and 
diagenetic effects. Considering background levels, 
it was judged that no significant industrial pollu- 
tion or anthropogenic input was reflected by the 
reported metals concentrations. (Cassar-PTT) 


THREE-DIMENSIONAL EULERIAN ACID 
DEPOSITION MODEL: PHYSICAL CON- 
CEPTS AND FORMULATION, 

National Center for Atmospheric Research, Boul- 
der, CO. 

J. S. Chang, R. A. Brost, I. S. A. Isaksen, S. 
Madronich, and P. Middleton. 

Journal of Geophysical Research JGRDE3, Vol. 
92, No. D12, p 14681-14700, December 1987. 11 
fig, 3 tab, 121 ref. EPA Interagency Agreement 
DW930144-1. 


Descriptors: *Acid rain, *Rainfall, *Model studies, 
*Path of pollutants, *Acid deposition, Transport, 
Spatial variation, Weather data, Meteorology, 
Mathematical studies, North America. 


A three-dimensional Eulerian regional acid deposi- 
tion model to calculate episodic chemical concen- 
trations and dry and wet deposition of acids in 
North America was developed. This transport, 
transformation, and deposition modeling system 
subdivides the troposphere over the eastern United 
States, southeastern Canada, and the western At- 
lantic Ocean into a six-level, 30 by 30 horizontal 
grid with a horizontal grid size of 80 x 80 sq km. 
Transport and vertical diffusion of 24 trace gases 
and particles are calculated using temporally and 
spatially varying meteorology, provided by a me- 
soscale meteorological model. A gas phase chemi- 
cal reaction mechanism is used to simulate concen- 
trations and chemical conversion rates for 36 spe- 
cies. Altitude-, latitude-, and season-dependent 
photolysis rates for nine reactions in the chemical 
mechanism are specified. Subgrid scale vertical 
transport, aqueous chemical conversions, and trace 
gas and particle scavenging by clouds are included 
using a one-dimensional dynamical and microphy- 
sical cloud model and a box aqueous chemistry and 
scavenging submodel. The aqueous phase chemis- 
try model includes sulfur oxidation by H202, 03, 
trace metals, and two organic peroxides, with nu- 
merous equilibria between all soluble trace species. 
Dry deposition rates for 13 compounds are com- 
puted using species-specific deposition velocities 
that depend on the local meteorology, season, land 
type, insolation, and surface wetness conditions. 
Emissions of SO2, SO4(2-), NO, NO2, CO, NH3, 
and 10 classes of volatile organic compounds are 
included in the model. Trace gases are emitted into 
different vertical levels of the model according to a 
plume rise submodel. Hourly emissions are adjust- 
ed according to season and weekday or weekend 
activities. This model provides a framework to 
examine the relative importance and sensitivity of 
numerous physical and chemical processes respon- 
sible for the formation and deposition of tropo- 
spheric acidity. (Author's abstract) 

W88-06080 


SEDIMENTATION RATES AND SEDIMENT 
CORE PROFILES OF 238U AND 232TH DECAY 
CHAIN RADIONUCLIDES IN A LAKE AF- 
= BY URANIUM MINING AND MILL- 
Beak Consultants Ltd., Mississauga (Ontario). 


P. M. McKee, W. J. Snodgrass, D. R. Hart, H. C. 
Duthie, and J. H. McAndrews. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 2, p 390-398, Febru- 
ary 1987. 4 fig, 2 tab, 45 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Sediments, *Sediment cores, *Uranium, 
*Thorium, *Radioactive wastes, *Uranium mining, 
*Ontario, Lakes, Diatoms, Lead, Radionuclides, 
Mine wastes. 


Radionuclide concentration profiles in sediment 
cores from three deep basins of Quirke Lake, On- 
tario, showed enrichment in the surficial layers 
related to the period of uranium mining in the 
watershed, based on sedimentation rates deter- 
mined from a milling-related pH decline indicated 
by fossil diatoms. Recent sedimentation rates are 
96 + or - 7 to 185 + or -14 g/sq m/yr. 210 Pb 
profiles could not be used to determine sedimenta- 
tion rates due to loadings of 226 Ra and 210 Pb 
from mining and milling activities. Profiles of 238 
U and 232 Th decay chain radionuclides showed 
an enrichment of 1-3 orders of magnitude in surfi- 
cial sediments relative to background in deeper 
sediments. Radionuclide levels in surficial sedi- 
ments exceeded those reported in lake sediments in 
uncontaminated systems and, for some radionu- 
clides, approached or equalled levels in sediments 
contaminated with uranium and radium refining 
residues. Radionuclide activity ratios in the surfi- 
cial layers of the Quirke Lake cores and in down- 
stream sediments demonstrated the relative mobili- 
ties of the elements in the watershed. Net sediment 
loading rates for radionuclides in the three basins 
were 130-230 mg/sq m/yr for U, 340-4000 Bq/sq 
m/yr for other members of the 238 U decay chain, 
and 210-530 Bq/sq m/yr for 232 Th and 228 Th. 
(Author's abstract) 

W88-06092 


NEW DEGRADATION PRODUCTS AND A 
PATHWAY FOR THE DEGRADATION OF 
AMINOCARB (4-(DIMETHYLAMINO)-3- 
METHYLPHENYL N-METHYLCARBAMATE) 
IN PURIFIED WATER, 

Moncton Univ. (New Brunswick). Dept. of Chem- 
istry. 

D. A. Leger, and V. N. Mallet. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 36, No. 1, p 185-189, January 1988. 
6 fig, 1 tab, 17 ref. 


Descriptors: *Insecticides, *Chemical reactions, 
*Degradation, *Fate of pollutants, *Aminocarb, 
Path of pollutants, Chromatography, Pesticides, 
Quinones. 


Aminocarb a broad spectrum insecticide, in puri- 
fied water is hydrolyzed to 4-(dimethylamino)-3- 
methylphenol. This compound in turn was con- 
verted to 2-methyl-1,4-benzoquinone either by 
direct means or via 2-methyl-1,4-dihydroquinone. 
The benzoquinone reacted readily with methyla- 
mine and dimethylamine present in solution to give 
four red chemicals. In addition mono- and diepox- 
ides of 2-methyl-1,4-benzoquinone were formed. 
The discovery of these degradation products sug- 
gests a quinolic oxidative degradation pathway for 
the degradation of aminocarb in water. (Alexan- 
der-PTT) 

W88-06096 


COMPARISON OF ON-COLUMN AND SPLIT- 
LESS INJECTIONS FOR THE CAPILLARY GC 
QUANTITATION OF ORGANICS EXTRACTED 
FROM LANDFILL LEACHATES, 

Connecticut Univ., Storrs. Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W88-06098 


DISTRIBUTION OF METALS IN GRASSLAND 
SOILS FOLLOWING SURFACE APPLICA- 
TIONS OF SEWAGE SLUDGE, 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

R. D. Davis, C. H. Carlton-Smith, J. H. Stark, and 
J. A. Campbell. 

Environmental Pollution EPEBD7, Vol. 49, No. 2, 


p 99-115, 1988. 2 fig, 9 tab, 11 ref. UK Dept. of the 
Environment Contract PECD 7/7059. 


Descriptors: *Path of pollutants, *Sludge disposal, 
*Land disposal, *Metals, *Pastures, *Soil profiles, 
Heavy metals, Sludge, Monitoring, Cadmium, 
Copper, Chromium, Molybdenum, Nickel, Lead, 
Zinc. 


In order to decide on a suitable sampling depth for 
grassland soil treated with sewage sludge and to 
assess implications for grazing animals, a field trial 
on two soils was designed to estimate the distribu- 
tion of metals in grassland soil profiles following 
surface applications of sludge. Thus, the sites rep- 
resented permanent grassland where no form of 
cultivation had taken place. Soil cores were taken 
using specialized equipment to 30 cm depth and 
divided into seven sections. Movement from the 
soil surface to a depth of 10 cm was observed for 
all of the seven metals, Cd, Cr, Cu, Mo, Ni, Pb and 
Zn, but most of the metal (60%-100%, mean 87%) 
remained in the upper 5 cm of soil. It was conclud- 
ed that sampling to a depth of 5 or 7.5 cm would 
be most suitable for monitoring long-term grass- 
land treated with surface applications of sludge. 
(Author's abstract) 

W88-06101 


ACCUMULATION AND BIOCONCENTRA- 
TION OF POLYCYCLIC AROMATIC HYDRO- 
CARBONS IN A NEARSHORE ESTUARINE 
ENVIRONMENT NEAR A_ PENSACOLA 
(FLORIDA) CREOSOTE CONTAMINATION 
SITE, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

J. F. Elder, and P. V. Dresler. 

Environmental Pollution EPEBD7, Vol. 49, No. 2, 
p 117-132, 1988. 4 fig, 1 tab, 36 ref. 


Descriptors: *Mollusks, *Aromatic hydrocarbons, 
*Bioaccumulation, *Fate of pollutants, *Path of 
pollutants, *Groundwater pollution, *Pensacola, 
*Creosotes, *Estuaries, Tissue analysis, Sediments, 
Degradation, Biodegradation. 


Long-term accumulation of creosote wastes at a 
wood-preserving facility near Pensacola, Florida, 
has produced high levels of organic contamination 
of groundwaters near Pensacola Bay. Impacts of 
this contamination on the nearshore environment 
of the bay were examined by analysis of water, 
sediment and tissues of two mollusk species. One 
of the species (Thais haemastoma) was native to 
the study area. Individuals of the other test species 
(Crassostrea virginica) were placed in cages at the 
test sites for a 6-week period. Contamination at the 
nearshore estuarine sites was assessed by compari- 
son to a control site in an uncontaminated area of 
the bay, as well as a small stream which forms a 
direct surface-water link between the creosote 
storage ponds and the bay. The study focused on 
polycyclic aromatic hydrocarbons (PAH), the pri- 
mary components of creosote. Very little PAH in 
water or in the surface layer of estuarine sediments 
was detected, despite heavy pollution of the stream 
sediments. This is attributed to various degradation 
processes which attack the PAH compounds once 
they discharge into the estuary, and to the likeli- 
hood of intermittent and localized release of con- 
taminants to the estuary. Examination of sediment 
cores and mollusk tissues, which provide a record 
integrated over time and space, revealed some 
accumulation of a few PAH, notably fluoranthene, 
pyrene, benzo(a)anthracene, chrysene and phen- 
athrene. In the sediments, the highest concentra- 
tions of these compounds appeared below the sur- 
face, within a depth range of 8-13 cm. Bioaccumu- 
lation of fluoranthene, pyrene and phenanthrene in 
both mollusk species was up to ten times greater at 
test sites than at the control site. This contrasts 
with naphthalene, the bioaccumulation of which 
was no greater at test sites than at the control site. 
These differences in bioaccumulation factors relate 
to structural chemistry of the compounds which 
control their solubility, bioavailabiltiy, susceptibili- 
ty to degradation and capacity for depuration by 
the organism. (Author's abstract) 

W88-06102 





MERCURY IN FISH IN SWEDISH LAKES, 

by we Univ. (Sweden). Dept. of Hydrology. 

L. Hakanson, A. Nilsson, and T. Andersson. 
Environmental Pollution EPEBD7, Vol. 49, No. 2. 
p 145-162. 1988. 10 fig, 6 tab, 26 ref. 


Descriptors: *Pike, *Mercury, *Path of pollutants, 
*Fish, *Sweden, *Bioaccumulation, *Lakes, Physi- 
cal properties. Heavy metals, Liming, Sediments. 


A picture of the past. present and future mercury 
situation in fish in Swedish lakes was obtained to 
make an estimate of the number of lakes threatened 
by ‘blacklisting’, and to see if the data can be used 
to reveal anything about the impact of liming on 
the Hg content in pike. The register contains a 
broad set of data from 1456 lakes. Trend analyses 
indicate that the Hg content in I-kg pike seems to 
increase with time. This is interesting since there 
has been a significant decrease in mercury emis- 
sions from Swedish industries during the last two 
decades. High Hg contents in 1-kg pike appear in a 
very characteristic pattern, linked to specific 
sources of Hg emission. The data indicate that old 
Swedish ‘sins’ are still causing a lot of problems. 
The factors governing the leakage of Hg from soils 
to water ought to be a very important topic for 
further studies. The Hg content in pike shows the 
highest correlation with the following parameters: 
Hg in surficial sediments, pH, distance from point 
source and water hardness, lake water alkalinity 
and conductivity, water retention time, size of 
drainage area and lake surface. A formula which 
provides the best possible degree of explanation 
has been derived. At present there are about 250 
lakes ‘blacklisted’ in Sweden due to high Hg con- 
tent in fish. The data show that there are at least 
9400 lakes that ought to be ‘blacklisted’ today. A 
successful liming operation will alter the chemical 
conditions in lakes and also decrease the Hg con- 
tent in fish. (Author's abstract) 

W88-06103 


ACID RAIN, 

F. Pearce. 

New Scientist NWSCAL, Vol. 116, No. 1585, p 1- 
4, November 1987. 


Descriptors: *Acid rain, *Path of pollutants, 
*Water pollution sources, *Toxicity, *Mortality, 
*Sulfates, *Nitrates, Acidity, Ions, Oxidation, Fish, 
Air pollution effects. 


In the 1960s, Scandinavian scientists began to link 
pollution blown across the sea from Britain and the 
European mainland with acidified lakes and 
streams and the disappearance of fish from those 
waters. One of the chief culprits is sulfur dioxide, 
which reaches the atmosphere by many routes. and 
reacts with moisture in the air. First, it is oxidised, 
taking up atoms of oxygen to become a sulfate ion 
(SO4) which combines with hydrogen to form 
sulfuric acid (H2SO4). Nitrogen oxides are given 
off by power stations and car exhausts, and include 
both nitrogen dioxide (NO2) and nitric oxide 
(NO). In the air, nitric oxide quickly converts to 
nitrogen dioxide, which is oxidized and changed 
into nitric acid (HNO3). Natural acid in soils is 
dominated by carbonic and organic acids. The 
transfer of acidity to surface waters that drain the 
soil requires mobile negative ions to bind to the 
acid hydrogen ion. The carbonic and organic acids 
do not contain such ions but the strong acids found 
in acid rain do. In particular, the negative sulfate 
ion in sulfuric acid is mobile within the soil and 
efficiently transfers acidity from soils to surface 
waters. The nitrate ion would behave in this way if 
it were not normally taken up by plants first. Fish, 
notably brown trout and salmon, have disappeared 
from thousands of lakes and several large rivers in 
southern Scandinavia since the 1950s. The deaths 
are usually due to poisoning by aluminum. All soils 
contain massive amounts of aluminum. Normally, 
it is in insoluble form, bound to the soil, but the 
sulfate ion can ‘unhook’ aluminum from its com- 
plex compounds and wash it into streams. There it 
interferes with the operation of the fish’s gills, so 
that they clog with mucus. If all air pollution were 
halted tomorrow, many of these effects would 
remain for decades. Soils would retain their man- 
made acidity and reservoirs of sulfur. Acid and 
aluminum would continue to poison lakes and 
streams. (Alexander-PTT) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


W88-06106 


RELATIONSHIPS BETWEEN CONCENTRA- 
TION AND DEPOSITION OF NITRATE AND 
SULPHATE IN PRECIPITATION, 

University of East Anglia, Norwich (England). 
Climatic Research Unit. 

G. Farmer, R. J. Barthelmie, T. D. Davies, P. 
Brimblecombe, and P. M. Kelly. 

Nature NATUAS, Vol. 328, No. 6133, p 787-789, 
August 1987. 2 fig, 9 ref. 


Descriptors: *Acid rain, *Nitrates, *Sulfates, 
*Sweden, *Path of pollutants, *Water pollution 
sources, Deposition, Acidity, Air pollution, Emis- 
sions, Climate, Sweden, Scottland. 


Annual NO3(-) concentrations in Swedish precipi- 
tation rose from the late 1950s to the early 1970s 
and then remained constant at around the early 
1970s level. The mean concentration in precipita- 
tion of a chemical species is one measure of pollu- 
tion but of possible greater relevance for potential 
ecological damage is deposition, the total amount 
of the species input to the surface. It is demonstrat- 
ed, using data from Eskdalemuir, Scotland (55 deg 
19 min N, 3 deg 12 min W), that time trends in 
sulfate and nitrate deposition may differ in re- 
sponse to the influence of changes in precipitation 
amount. The consequence is that a change in pre- 
cipitation amount alone will produce changes in 
the relative sulfate and nitrate deposition levels. 
Moreover, such changes could occur even if other 
parameters such as relative emission rates remained 
constant. Consequently, any assessment of nitrate/ 
sulfate deposition should consider climatological as 
well as emission factors. (Author's abstract) 
W88-06110 


FATE OF US AND CANADIAN COMBUSTION 
NITROGEN EMISSIONS, 

National Oceanic and Atmospheric Administra- 
tion, Princeton, NJ. Geophysical Fluid Dynamics 
Lab. 

H. Levy, and W. J. Moxim. 

Nature NATUAS, Vol. 328, No. 6129, p 414-416, 
July 1987. 1 fig, 3 tab, 25 ref. 


Descriptors: *Water pollution sources, *Model 
studies, *Path of pollutants, *Acid rain, *Nitrogen 
emissions, *Combustion, Deposition, Rainfall, 
Acidity, Transport, Weather. 


While approximately 7.5 times 10 to the 12th 
power grams (7.5 Tg) of combustion nitrogen are 
emitted yearly in the United States and Canada 
only 1.5-2.3 Tg are deposd as acid rain over that 
same region. Past nitrogen budget estimates as well 
as recent observations suggest that dry deposition 
and export play major roles. The yearly accumu- 
lated deposition and transport of combustion nitro- 
gen was simulated for the first time by a global 
transport model with realistic meteorology. The 
model predicts that dry deposition over the United 
States and Canada accounts for at least 2.1 and 
most probably 3.5 Tg of the emissions. The remain- 
der is exported, principally over the North Atlan- 
tic. But at most 0.2 Tg, less than 3% of the 
estimated European emissions, is predicted to 
reach Europe from North America. Furthermore, 
the model predicts that, while less than 40% of the 
nitrogen deposd as acid rain in the northeastern 
United States and eastern Canada comes from 
emissions in that region, almost all of the dry- 
deposd nitrogen and over half of the total acid 
nitrogen deposition comes from there. (Author's 
abstract) 

W88-06112 


ACID DEW AND THE ROLE OF CHEMISTRY 
IN THE DRY DEPOSITION OF REACTIVE 
GASES TO WETTED SURFACES, 

Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

W. L. Chameides. 

Journal of Geophysical Research JGRDE3, Vol. 
92, No. D10, p 11895-11908, October 1987. 6 fig, 3 
tab, 42 ref. NASA Grant NAG-1-385 and NSF 
Grants ATM-8208828 and ATM-8600888. 
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Descriptors: *Model studies, *Acid dew, *Path of 
pollutants, *Acid rain, *Deposition, Dew, Nitrates, 
Sulfates, Acidity, Prediction, Atmosphere. 


Using the resistance model for mass transfer, a 
formulation was derived for the dry deposition rate 
of a reactive, soluble gas depositing on a wetted, 
vegetative surface. The deposition velocity is ex- 
pressed in terms of a dynamical resistance, which is 
a function of the physical state of the atmosphere, 
and a surface resistance, which is a function of the 
chemical and physical properties of the surface. 
This formulation was used in a model to simulate 
the generation of acidic dew from the dry deposi- 
tion of HNO3 and SO2, as well as the S(IV) 
oxidants, H202 and O3. Dewdrop pHs of about 4 
are calculated by the end of the night, however 
these pHs can rapidly fall to potentially toxic 
levels soon after sunrise as the dewdrops evapo- 
rate. The deposition velocities to the dew for 
highly soluble species such as HNO3 and H202 
are entirely determined by the dynamical resist- 
ance; for the conditions studied a value of 0.4 cm/s 
was calculated for these species. However, much 
smaller deposition velocities are predicted for SO2 
and O3 because of their lower solubilities and 
hence larger surface resistances. In the case of 
SO2, a nocturnally averaged deposition velocity of 
only about 0.03 cm/s was calculated for the stand- 
ard model. Because the chemical lifetime of SO2 in 
the dew is influenced by the atmospheric levels of 
H202, O3, and SO2, the SO2 deposition velocity is 
a strong function of these species’ atmospheric 
abundances. These results imply that the deposi- 
tion velocities of species such as SO2 to wetted 
surface may be influenced by the chemical as well 
as the physical state of the atmosphere; the assump- 
tion typically adopted that dry deposition veloci- 
ties are independent of the species’ atmospheric 
abundance may not always be appropriate. (Au- 
thor’s abstract) 

W88-06118 


CENTRIFUGE MODELING OF TRANSPORT 
PROCESSES FOR POLLUTANTS IN SOILS, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

K. Arulanandan, P. Y. Thompson, B. L. Kutter, N. 
J. Meegoda, and K. K. Muraleetharan. 

Journal of Geotechnical Engineering (ASCE) 
JGENDZ, Vol. 114, No. 2, p 185-205, 11 fig, 1 tab, 
9 ref. 


Descriptors: *Soil water, *Model studies, *Path of 
pollutants, *Groundwater pollution, Advection, 
Dispersion, Adsorption, Degradation, Soil proper- 
ties, Centrifuges, Simulation. 


The physico-chemical processes of advection, dis- 
persion, adsorption, and degradation that control 
pollutant transport processes in groundwater are 
described using dimensional analysis, and the scal- 
ing requirements for centrifuge modeling of these 
processes were developed. The validity of these 
scaling laws was examined by testing several types 
of soils in idealized models of one-dimensional 
flow situations. The importance of scaling gravity 
(by using a centrifuge) is highlighted. The centri- 
fuge permits simulation of prototype stress levels 
and thus makes it possible to obtain identical soil 
properties such as permeability in a small-scale 
model as compared to a full-scale soil deposit. 
Simulation of capillary effects and a phreatic sur- 
face is also possible in a centrifuge model, but not 
in a 1l-g scale model. It is concluded that the 
scaling laws are valid for adsorption and advection 
in the model tests, but in coarse-grained soils 
where the Peclet number is often greater than one, 
the dispersion process cannot be directly scaled 
from model to prototype. Even if direct scaling is 
not possible, the centrifuge is a useful tool for 
providing data to test or verify numerical models, 
since full-scale test data are not abundant, and the 
full-scale boundary and site conditions are poorly 
defined. (Author's abstract) 

W88-06119 


DEPOSITION OF AIR-BORNE ACIDIFIERS IN 
THE WESTERN ENVIRONMENT, 
ERT, Inc., Camarillo, CA. 
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J. R. Young. E. C. Ellis, and G. M. Hidy. 

Journal of Environmental Quality JEVQAA, Vol. 
17. No. 1, p 1-26, January-March 1988. 7 fig, 9 tab. 
136 ref. 


Descriptors: *Acid rain, *Air pollution effects, 
*Hydrogen ion concentration, *Hydrologic data 
collections, *Western USA, Sulfates, Deposition, 
Reviews. Nitrates. Fog. Clouds, Alpine regions, 
Pacific coast. 


Regional deposition chemistry in the western USA 
was reviewed and analyzed to assess the potential 
for acid deposition effects in the rural West. 
Annual average and seasonal data from NADP/ 
NTN sites over the period 1978 to 1984 were 
analyzed. These data meet specific data complete- 
ness criteria to ensure a representative wet deposi- 
tion data set. Acidity levels in western precipita- 
tion are typically less than one-fifth of their values 
in the East. The conventional method used to 
calculate annual average pH values does not ac- 
count for net alkalinity present in some samples. 
This method overestimates acidity in the West by 
as much as 58% on an annual basis. Concentrations 
and depositions of SO4(--) and NO3(-) are general- 
ly one-tenth to one-half of eastern values. Sulfate 
deposition is well below that associated with ad- 
verse effects on the environment. Sulfate concen- 
trations are highly correlated with Ca(2+) concen- 
trations and only weakly correlated with H(+) 
concentrations; in the East the converse is true. 
This result suggests the importance of suspended 
soil dust as a mediating factor in precipitation 
acidity. Dry and wet deposition in the mountain- 
ous terrain containing potentially susceptible eco- 
systems is estimated to be roughly equal in magni- 
tude. Deposition from interception of cloud or fog 
droplets is estimated to contribute significantly to 
total deposition only in mountains along the Pacif- 
ic Coast. Regional source-receptor relationships in 
the West are poorly defined due to inadequate 
meteorological and deposition data. (Author's ab- 
stract) 

W88-06144 


BACTERIAL POLLUTION IN RUNOFF FROM 
AGRICULTURAL LANDS, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
ing. 

W. R. Baxter-Potter, and M. W. Gilliand. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 27-34, January-March 1988. 6 fig, 2 
tab, 31 ref. 


Descriptors: *Hydrologic data collections, *Bacte- 
rial analysis, *Water pollution sources, *Agricul- 
tural runoff, *Feedlot runoff, *Nonpoint pollution 
sources, Reviews, Feces, Coliforms, Streptococ- 
cus, Bioindicators, Storm runoff, Stream discharge, 
Bank storage. 


A review of the literature reporting the methods 
and results of studies concerned with the nature of 
nonpoint source microbial pollution led to several 
conclusions: (i) Comparison of data from different 
studies may be complicated by variation in the 
choice of indicator organisms, variation in water- 
shed size and homogeneity, and variation in media 
and procedures for determining fecal streptococ- 
cus densities. (ii) The ratio of fecal coliform to 
fecal streptococcus densities can be used to help 
identify particular sources of fecal pollution, but its 
usefulness declines with age. Its usefulness may 
also be affected by media and procedures used to 
determine fecal streptococcus densities, particular- 
ly when data derived from different media or 
procedures are compared. (iii) Bacterial densities in 
runoff from agricultural lands often exceed water 
quality standards. This is true of virtually all types 
of agricultural land. (iv) Although some connec- 
tion between bacterial densities and stream dis- 
charge during storm events is apparent, the rela- 
tionship is not simple. Factors such as temperature, 
hydrologic proximity of pollution sources, live- 
stock management practices, wildlife activity, fecal 
deposit age, and channel and bank storage, all 
affect bacterial densities in runoff. Of these factors, 
only the influence of fecal deposit age on bacterial 
releases has been studied and quantified. (v) There 
is in the literature no loading function to predict 
bacterial densities in runoff that satisfactorily con- 


siders the factors listed above; however, typical 
density values may be used in a simple loading 
function to estimate probable density ranges. (Au- 
thor’s abstract) 

W88-06145 


METAL AVAILABILITY IN SLUDGE-AMEND- 
ED SOILS WITH ELEVATED METAL LEVELS, 
Kearney (A.T.), Inc., Redwood City, CA. 

For primary bibliographic entry see Field SE. 
W88-06146 


TREES AS MONITORS OF TRITIUM IN SOIL 
WATER, 

Kentucky Univ., Lexington. Dept. of Forestry. 
For primary bibliographic entry see Field 5A. 
W88-06148 


PESTICIDE CONTAMINATION OF GROUND- 
WATERS IN THE MAHANTANGO CREEK 
WATERSHED, 

Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

H. B. Pionke, D. E. Glotfelty, A. D. Lucas, and J. 
B. Urban. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 76-84, January-March 1988. 6 fig, 3 
tab, 18 ref. 


Descriptors: *Pesticides, *Triazine pesticides, 
*Halogenated pesticides, *Groundwater pollution, 
Test wells, Well water, Agricultural chemicals, 
Corn, Pennsylvania, Atrazine. 


Waters from 20 wells in a primarily agricultural 
Pennsylvania watershed were analyzed for the 
most heavily and extensively applied pesticides as 
determined by farm survey. Those analyzed were 
atrazine, metolachlor, cyanazine, alachlor terbufos, 
chlorpyifos, fonofos, or carbofuran. No metolach- 
lor, alachlor, terbufos, chlorpyifos, fonofos, or car- 
bofuran were detected. However, atrazine concen- 
trations ranging from 13 to 1110 ng/L were found 
in 14 of the 20 wells. These findings suggest wide- 
spread atrazine contamination of the groundwat- 
ers, but at extremely low concentrations. Cyana- 
zine was found above trace concentrations in one 
well. Although there was only one record of appli- 
cation, simazine was found in seven wells within 
the range of 10 to 170 ng/L. The degree and 
spatial distribution of atrazine contamination de- 
pended mostly on the frequency and distribution of 
corn production. The highest atrazine concentra- 
tions were associated mostly with continuous corn 
production. Aquifer rock type, depth to water 
table, and the degree of recharge short-circuiting 
estimated from PO4 contamination of groundwat- 
er, were concluded not to be important factors. 
Generally, Cl provided a better index of atrazine 
contamination than did NO3 because extensive 
denitrification occurred in several wells. The prob- 
ability of atrazine being found above the minimum 
detection limit was high when Cl exceeded 3 mg/ 
L or NO3-N exceeded 4 mg/L. (Author's abstract) 
W88-06150 


BIOGEOCHEMICAL CONTROL ON METAL 
DISTRIBUTION AND ACCUMULATION IN 
LOUISIANA SEDIMENTS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

T. C. Feijtel, R. D. DeLaune, and W. H. Patrick. 
Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 88-94, January-March 1988. 3 fig, 7 
tab, 32 ref. 


Descriptors: *Path of pollutants, *Cesium, *Man- 
ganese, *Sedimentation rates, *Heavy metals, 
*Geochemistry, Fate of pollutants, Spatial distribu- 
tion, Distribution patterns, Core logging, Brackish 
water, Seawater, Regression analysis, Louisiana, 
Estuaries, Saline water. 


Metal accumulation rates were determined from 
sedimentation rates and the distribution of Cs137 
and total metal content in cores collected from 
freshwater, brackish, and saltwater bay bottoms in 
Barataria Basin, LA. Vertical accretion rates 
ranged from 0.65 cm/yr in the northern freshwater 


part of the basin up to 1.1 cm/yr in the lower 
saline estuary. Metal sedimentation and accumula- 
tion rate estimates along this salinity gradient indi- 
cated that metals were concentrated by” a factor of 
two to four in the saline end 
however, exhibited an estimated depletion of 1. 95 
g/(sq m yr) in the lower part of the basin, due to 
its postdepositional mobility. A principal compo- 
nent and regression analysis of total metal distribu- 
tion showed that the metal content could be pre- 
dicted by the C content of the substrate (R = 
0.89**; significant at the 0.01 probability level). 
Partial metal partitioning in soluble, exchangeable, 
and reducible fractions indicated that Fe, Al, Cu, 
Zn, Pb, and Cd held in the water soluble and 
exchangeable phase represented a minor part of the 
total metal content. However, water soluble plus 
exchangeable Mn accounted for 19, 10, and 1% of 
the total Mn in freshwater, brackish, and saltwater 
environments, respectively. Iron and manganese 
oxides were found to scavenge metals to 50% of 
the total heavy metal content. (Author's abstract) 
W88-06152 





LONGITUDINAL VARIATIONS IN TRACE 
METAL CONCENTRATIONS IN A NORTH- 
ERN FORESTED ECOSYSTEM, 

Syracuse Univ., NY. Dept. of Civil Engineering. 
C. T. Driscoll, R. D. Fuller, and K. M. Simone. 
Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 101-107, January-March 1988. 4 fig, 1 
tab, 40 ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Soil hydrology, *Trace metals, *Forest hydrolo- 
gy, *Soil solution, *Forest soils, Spatial distribu- 
tion, Variability, Iron, Lead, Manganese, Zinc, 
Forest watersheds. 


Longitudinal variations in the concentrations of 
four trace metals (FE, Pb, Mn, and Zn) in soul 
solutions and streamwater were investigated at the 
Hubbard Brook Experimental Forest in the White 
Mountains of New Hampshire. The soils at Hub- 
bard Brook are well-drained Spodosols. Concen- 
trations of Pb and dissolved organic carbon (DOC) 
were elevated in soil solutions draining organic 
(Oa) horizons both in coniferous (red spruce, picea 
rebens; balsam fir, abies balsamea) and northern 
hardwood (yellow birch, betula alleghaniensis; 
American beech, Fagus grandifolia; sugar maple, 
Acer saccharum) stands. In the coniferous zone, 
concentrations of Pb were high in streamwater, 
while DOC and Fe concentrations were elevated 
in the lower mineral soil (Bs2) solutions and 
streamwater. In hardwood stands, reduced DOC 
concentrations in Bs2 soil solutions and stream- 
water relative to Oa horizon concentrations coin- 
cided with lower concentrations of Fe and Pb, and 
apparent retention of these solutes in the mineral 
soil. Concentrations of Pb and Fe were highly 
correlated with DOC in soil solutions and stream- 
water suggesting that mobilization/immobilization 
of Pb and Fe were predominately controlled by 
transfer of DOC through complexation reactions. 
In contrast, concentrations of Mn and Zn were 
highest in streams and soil solutions in high-eleva- 
tion hardwood stands. Elevated concentrations in 
deciduous vegetation and patterns of solution con- 
centrations suggest that vegetative cycling may be 
important in regulating transfer of Mn. Results of 
this study indicate that hydrologic pathways, vege- 
tation, and soil characteristics related to hillslope 
position all contribute to regulate trace metal con- 
centrations in drainage waters. As a result, consid- 
erable variability in trace metal transport is evident 
within a relatively small catchement. (Author's 
abstract) 

W88-06154 


INFLUENCE OF OVERWATERING AND FER- 
TILIZATION ON NITROGEN LOSSES FROM 
HOME LAWNS, 

Rhode Island Univ., Kingston. Dept. of Natural 
Resources Science. 

T. G. Morton, A. J. Gold, and W. M. Sullivan. 
Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 124-130, January-March 1988. 4 fig, 3 
tab, 25 ref. 





Descriptors: *Nitrates, *Water pollution sources, 
*Groundwater pollution, *Fertilization, *Nitrogen, 
*Soil contamination, Lawns, Turf grasses, Surface 
runoff, Lysimeters, Irrigation, Soil water. 


Fertilized home lawns represent a potential source 
of NO3-N contamination to groundwater and sur- 
face waters. The waterborne losses of inorganic N 
from Kentucky bluegrass (Poa pratensis L.) turf 
subjected to three levels of N fertilization (0, 97, 
and 244 kg N/ha/yr as urea and methylene urea) 
and two irrigation regimes (scheduled by tensiome- 
ter and overwatering with 3.75 cm of water per 
week in addition to rainfall) were measured. The 
site was located on a Merrimac sandy loam (sandy, 
mixed, mesic Typic Dystrochrept). Soil-water per- 
colate was collected by suction plate lysimeters 
placed below the root zone. Surface runoff was 
quantified with orifice flow splitters. Soil-water 
percolate flux comprised > 93% of the total water 
and. inorganic-N discharged from all treatments. 
Mean annual flow weighted concentrations of inor- 
ganic N in soil-water percolate were below the 
U.S. drinking water standard on all treatments and 
ranged from 0.36 mg/L on the overwatered, unfer- 
tilized, control treatment to 4.02 mg/L on the 
overwatered high N rate treatment. Annual losses 
ranged from 32 g/Ha on the overwatered, high N 
rate treatment to 2 kg/ha on the scheduled irriga- 
tion, unfertilized, control treatment. Overwatering 
in conjunction with fertilization generated signifi- 
cantly higher annual flow weighted concentrations 
and mass loss than the unfertilized controls. Nitro- 
gen loss and concentrations from the scheduled 
irrigation treatments were not significantly differ- 
ent from the controls. (Author's abstract) 
W88-06156 


EFFECTS OF ACID RAIN ON CORN SILKS 
AND POLLEN GERMINATION, 

Massachusetts Univ., Amherst. Dept. of Plant and 
Soil Sciences. 

F. S. Wertheim, and L. E. Craker. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 135-138, January-March 1988. 1 fig, 3 
tab, 21 ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Corn, *Germination, *Hydrogen ion concentra- 
tion, *Plant pathology, Pollen, Agriculture. 


Pollen germination was significantly reduced in 
corn (Zea mays L. cv. Pioneer 3747) silks exposed 
to an episode of simulated acid rain of pH 4.6, 3.6, 
or 2.6 as compared with germination on silks treat- 
ed with pH 5.6 rain. Silks treated with a simulated 
acid rain of pH 3.6 or 2.6 developed necrotic 
lesions in the most distal regions. When silk tissue 
was immersed in a simulated acid rain of pH 3.6, 
the development of necrosis in the tip region was 
related to the duration of the exposure. Silk tissue 
placed in a simulated acid rain solution was able to 
buffer the acidity of the rain over time. (Author's 
abstract) 

W88-06158 


NITROGEN CYCLING IN A MULTIPLE-CROP 
VEGETABLE PRODUCTION SYSTEM, 
Agricultural Research Service, Tifton, GA. South- 
east Watershed Research Center. 

R. Lowrance, and D. Smittle. 

Journal of Environmental Quality JEVQAA, Vol. 
No. 1, p 158-162, January-March 1988. 5 tab, 21 
ref. 


Descriptors: *Vegetable crops, *Denitrification, 
Water pollution control, *Path of pollutants, 
*Groundwater pollution, *Fertilization, *Irrigation 
effects, Nitrogen cycle, Crop production, Leach- 
ing, Nitrates. 


Denitrification losses of N and crop uptake of N 
were measured in intensive vegetable crop produc- 
tion systems on a Donifay sand soil (loamy, sili- 
ceous, thermic, grossarenic Plinthic Paleudults) in 
the Georgia Coastal Plain. Nitrogen uptake effi- 
ciencies for total aboveground biomass averaged 
59% of N applied to crops, but only 28% of 
fertilizer N was removed in crop harvest. Most of 
the remainder of the fertilizer N (about 290 kg/ha) 
was available for leaching as nitrate (NO3). Even 
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though N fertilization rates were high, denitrifica- 
tion rates were low, < 2 kg/ha/yr. Additions of 
nitrate and glucose to undisturbed soil cores 
showed that denitrification was limited by C avail- 
ability and by lack of anaerobic conditions in the 
field. In the first year of the study, denitrification 
rates before fertilizer addition and irrigation were 
higher than after. The method of fertilizer applica- 
tion (broadcast vs. applied in irrigation water had 
no effect on denitrification rates of crop N uptake. 
(Author's abstract) 

W88-06160 


TUNGSTEN CONTENT OF SOILS, PLANTS, 
AND SEWAGE SLUDGES IN IOWA, 

Iowa State Univ., Ames. Dept. of Agronomy. 

M. H. Fu, and M. A. Tabatabai. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 146-148, January-March 1988. 3 fig, 1 
tab, 20 ref. 


Descriptors: *Path of pollutants, *Tungsten, *Soil 
tests, *Sludge, *Trace metals, Plant populations, 
Iowa, Distribution graphs, Sludge disposal, Color- 
imetry, Wastewater treatment, Food chains. 


The concentration of W in soils, plant materials, 
and sewage sludges in lowa was assessed by color- 
imetry. Results showed that the total W in 18 soils 
ranged from 0 to 2 mg/kg, with mean and median 
values of 0.89 and 0.88 mg/kg, respectively. The 
corresponding values for 22 plant materials ranged 
from 0 to 0.35 mg/kg, with mean and median 
values of 0.18 and 0.17 mg/kg. Analysis of 44 
sewage sludge samples from different wastewater- 
treatment plants in Iowa showed that the concen- 
tration of this element varied from 0.5 to 62 mg/ 
kg, with mean and median values of 4.3 and 2.2 
mg/kg, respectively. (Vernooy-PTT) 

W88-06162 


APPLICATION OF THE CONVECTION-DIS- 
PERSION MODEL TO SOLUTE TRANSPORT 
IN FINITE SOIL COLUMNS, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

D. A. Barry, and G. Sposito. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 3-9, January-February 1988. 1 fig, 
1 tab, 31 ref, append. NSF Grant ECE-8513726. 


Descriptors: *Solute transport, *Path of pollutants, 
*Soil water, *Soil solution, *Soil columns, *Lea- 
chates, Aeration zone, Porous media, Fluctuations, 
Model studies, Hydraulic models. 


The one-dimensional convection-dispersion model 
is investigated with respect to the proper boundary 
conditions to impose in applications to tracer 
movement in freely draining soil columns. It is 
shown that the model can be interpreted probabi- 
listically and that this interpretation leads to physi- 
cal restrictions on solute molecule transport 
through the inlet and exit boundaries of a soil 
column. These constraints, in turn, show that the 
correct exit boundary condition for a freely drain- 
ing soil column is zero resident concentration or, 
equivalently, zero gradient in the flux concentra- 
tion. This boundary constraint is combined with 
conditions appropriate to either an open or a 
closed inlet boundary to derive a variety of mass- 
conserving solutions (some apparently new) to the 
convection-dispersion model for both resident and 
flux concentrations. In particular, a new solution is 
presented for the resident concentration under a 
closed inlet boundary. The corresponding flux con- 
centration solution for a constant solute flux at the 
inlet is shown to be the same as a solution first 
reported by R. W. Cleary and D. D. Adrian in 
1973. (Author's abstract) 
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COMPUTER SIMULATION OF SOIL SENSI- 
TIVITY TO ACID RAIN, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 2K. 
W88-06181 
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EFFECTS OF LOW IONIC STRENGTH SOLU- 
TIONS ON PH OF ACID FORESTED SOILS, 
Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry see Field 2K. 
W88-06186 


SEA OUTFALL DESIGN -- PREDICTION OF 
INITIAL DILUTION, 

Hong Kong Univ. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5E. 
W88-06189 


CATION EXCHANGE 
SOLUTE TRANSPORT, 
Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
neering. 

K. A. Rainwater. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 2, p 173-191, February 1988. 6 fig. 2 tab, 
18 ref. 


IN GROUNDWATER 


Descriptors: *Groundwater pollution, *Adsorp- 
tion, *Aquifers, *Cation exchange, *Path of pollut- 
ants, *Fate of pollutants, Mathematical analysis, 
Mathematical models, Water transport, Parametric 
hydrology, Model studies. 


The transport and fate of pollutants in groundwat- 
er is an important environmental concern. Adsorp- 
tion processes, such as cation exchange, affect the 
movement of many contaminants. Accurate model- 
ing of these processes is necessary for the design of 
efficient aquifer restoration methods. That accura- 
cy depends on both the mathematical description 
of the transport process and the quantification of 
the effective adsorption parameters. The objectives 
of this study were: (1) to formulate a procedure for 
estimating effective aquifer adsorption parameters 
in situ, and (2) to test the procedure in controlled 
laboratory experiments. The parameter estimation 
procedure used a groundwater contaminant trans- 
port model combined with a nonlinear parameter 
estimation technique. Two- and three-component 
cation exchange experiments were performed in a 
two-dimensional injection-production flow appara- 
tus. The parameter estimation procedure computed 
effective exchange parameters that were consistent 
for all of the experiments. (Author's abstract) 
W88-06213 


MICROCYSTIS AERUGINOSA AS AN ORGAN- 
OHALOGEN PRECURSOR, 

National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field SF. 
W88-06225 


DISCRETE VORTEX MODEL OF JET- 
FORCED FLOW IN CIRCULAR RESERVOIR, 
Salford Univ. (England). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
W88-06228 


SMALL GRID TESTING OF FINITE DIFFER- 
ENCE TRANSPORT SCHEMES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

R. A. Schmalz. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 114, No. 3, p 329-336, March 1988. 
3 fig, 1 tab, 17 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Water pollution, *Mathematical analysis, 
Finite difference methods, Coastal waters, Estu- 
aries, Computers. 


The increasing concern with both the short- and 
long-term fate of pollutants in well-mixed coastal 
waters has sparked a great interest in obtaining 
numerical solutions to the constituent transport 
equation in two-dimensional vertically integrated 
form. This equation exhibits both hyperbolic and 
parabolic characteristics. For convection much 
larger than dispersion, as is the case in coastal 
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estuarine systems, the equation’s character. be- 
comes predominantly hyperbolic, making numeri- 
cal approximation difficult. Since finite difference 
scheme stability analysis is not well-developed for 
nonlinear equations, it is useful to consider a two- 
dimensional linear form of the constituent trans- 
port equation. This note presents the form of and 
compares the schemes for several test problems set 
up on very small grids. The main issue addressed is 
whether meaningful comparisons can be made on 
relatively small (< 100 grid cell) grids. (Sand-PTT) 
W88-06231 


TWO CASE STUDIES OF THE TRANSPORT 
OF DUST STORM AEROSOL AND THE PO- 
TENTIAL FOR INCORPORATION INTO PRE- 
CIPITATION, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 2B. 
W88-06233 


ACID PRECIPITATION PATTERNS AND 
TRENDS IN EASTERN NORTH AMERICA, 
1980-84, 

Environmental Protection Agency, Research Tri- 
angle Park, NC. 

S. K. Seilkop, and P. L. Finkelstein. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 8, p 980-984, August 1987. 
10 fig, 3 tab, 13 ref. 


Descriptors: *Acid rain, *Rainfall, *Water pollu- 
tion sources, *Path of pollutants, Sulfate, Nitrate, 
Hydrogen ion, Isopleth maps, Canada, United 
States, Kriging, Statistical analysis, Spatial distri- 
bution. 


Using data compiled from seven nationwide pre- 
cipitation chemistry networks in the United States 
and Canada, the spatial distribution of hydrogen, 
sulfate and nitrate ions in North America is dis- 
cussed. Geographic patterns of concentration and 
deposition are characterized using isopleth maps 
which are presented and interpreted for the years 
1980-84. The maps were developed using a geosta- 
tistical technique known as kriging. This method 
allows for the estimation of confidence limits on 
interpolated values. Using these limits, the signifi- 
cance of an observed decrease in the spatial pat- 
terns of deposition and concentration is assessed. 
Decreases of as large as 15-20% were observed in 
sulfate and nitrate concentrations between 1980 
and 1983. (Author's abstract) 

W88-06240 


SATURATED AND CAPILLARY FRINGE 
GROUND-WATER BEHAVIOR NEAR AN EX- 
CAVATION, 

Research Triangle Inst., Research Triangle Park, 
NC. 

F. O. Mixon. 

Ground Water GRWAAR, Vol. 26, No. 2, p 148- 
155, March-April 1988. 9 fig, 10 ref. EPA Contract 
No. 68-03-3149. 


Descriptors: *Groundwater movement, *Hazard- 
ous wastes, *Path of pollutants, *Landfills, *Soil 
water, *Data acquisition, *Waste disposal, *Capil- 
lary water, Saturated soils, Water table, Anisotro- 
py. Mapping, Mathematical studies, Permeability, 
Excavation. 


A conformal mapping method was developed for 
the formulation and solution of groundwater flow 
problems in a hazardous waste disposal facility 
located in a saturated soil. A two-dimensional ap- 
proximation was used to depict the flow net 
around an excavation in terms of capillarity, local 
geometry, and flow properties. Capillarity draws 
fluid vertically into the soil interstices, opening the 
area through which fluid can flow into the excava- 
tion. The order of magnitude of flow increase 
(compared with a no-capillarity situation) was 10- 
20% of the total flow, higher for higher hydraulic 
gradients. Anisotropy favoring horizontal flow in- 
creased the net flow substantially at a given hy- 
draulic gradient as a result of the more open hori- 
zontal flow path for liquid motion. For example, a 
fourfold full-force increase in horizontal permeabil- 
ity increased the net flow at a given hydraulic 


gradient by about fourfold over the isotropic situa- 
tion. (Cassar-PTT) 
W88-06277 


ASSESSMENT OF GROUND-WATER CON- 
TAMINATION NEAR LANTANA LANDFILL, 
SOUTHEAST FLORIDA, 

Geological Survey, Stuart, FL. 

G. M. Russell, and A. L. Higer. 

Ground Water GRWAAR, Vol. 26, No. 2, p 156- 
164, March-April 1988. 9 fig, 2 tab, 6 ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Data acquisition, *Landfills, *Resistivi- 
ty, *Leachates, Plumes, Lantana Landfill, Florida, 
Aquifers, Water quality, Groundwater movement. 


Surface-resistivity measurements and water quality 
analyses at the Lantana landfill, Palm Beach 
County, Florida, disclosed that a contaminant 
plume along the eastern perimeter of the landfill 
(250 acres and 40-50 ft above normal ground level) 
had migrated about 300 ft eastward toward an 
adjacent lake. The plume was centered at a depth 
of about 30 ft. Some vertical movement of. the 
leachate was detected in the lower zone of the 
surficial aquifer to a depth of about 70 ft. This 
aquifer is primarily sand from’0 to 68 ft depth, and 
sand interbedded with sandstone and limestone 
from 68 ft to 220 ft. A slight hydraulic gradient 
promotes groundwater movement from the landfill 
to the lake. (Cassar-PTT) 

W88-06278 


COSOLVENT INFLUENCES ON 
SOLUTE RETARDATION FACTORS, 
Monsanto Co., St. Louis, MO. 

C. A. Staples, and S. J. Geiselmann. 
Ground Water GRWAAR, Voi. 26, No. 2, p 192- 
198, March-April 1988. 5 fig, 2 tab, 13 ref. 
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Descriptors: *Path of pollutants, *Groundwater 
pollution, *Fate of pollutants, *Soil water, *Data 
acquisition, *Organic compounds, ‘*Solvents, 
*Landfills, *Solute transport, Cosolvents, Lea- 
chates, Ethyl alcohol, Propyl alcohol, Butyl alco- 
hol, Methylene chloride, Kepone, Chemical spills. 


Sorption tests were carried out in small tubes (50- 
ml) and in soil columns (6-inches in diameter, 5- 
liter capacity) to measure the effects of cosolvents 
such as alcohol on the transport of organic chemi- 
cals in the soil. In the tube tests soil was mixed 
with water or water/solvent mixture at soil con- 
centrations of 0, 100, 1000, 10,000, and 100,000 
mg/liter. Radiolabeled kepone (1.5 microgram/mi- 
croliter) was added to each tube in 5 microliter 
quantities. Solvent/water ratios were 0%, 1%, or 
10%, except for butanol (upper limit 5%) and 
methylene chloride (upper limit 1%). In the soil 
column tests only methanol or ethanol were used. 
At least a 5% solvent/water mixture was needed 
to produce reduced partition coefficients for the 
sample nonionic organic chemical, kepone. This 
corresponds with large-scale accidents such as rail 
car leakage or long-term large tank leakage. Final 
results indicated that low levels of cosolvents 
showed significant reproducible sorption/attenu- 
ation reductions but probably are ultimately not 
important to overall solute fate. (Cassar-PTT) 
W88-06283 


STATISTICAL EVALUATION OF FORMA- 
TION DISTURBANCE PRODUCED BY WELL- 
CASING INSTALLATION METHODS, 
Geological Survey, Denver, CO. 

R. H. Morin, D. R. LeBlanc, and W. E. Teasdale. 
Ground Water GRWAAR, Vol. 26, No. 2, p 207- 
217, March-April 1988. 6 fig, 3 tab, 19 ref. 


Descriptors: *Path of pollutants, *Hydraulic struc- 
tures, *Solute transport, *Groundwater pollution, 
*Wells, *Well casings, Aquifers, Boreholes, Drill- 
ing. 


Three well casing installation methods were exam- 
ined in a sand-and-gravel outwash on Cape Cod, 
Massachusetts, to study relative disturbance of the 
surrounding formation. The methods were (1) 
casing installed in a mud-rotary hole, (2) casing 
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installed in an augered hole, and (3) flush-joint 
steel casing hammer-driven from the land surface. 
Fifteen wells were logged with epithermal neutron 
and natural gamma tools. In the statistical analysis 
of data it was assumed that a large variance indi- 
cated preservation of layering in the surrounding 
sediments, significant variability at a small scale, 
and a small level of disturbance. Conversely, a 
small variance corresponded to mixing, poor 
detail, and larger disturbance. Auguring proved to 
be the most disruptive method; driving the casing 
directly, which in this formation took three times 
as long as the auger method, proved to be the least 
disruptive method. (Cassar-PTT) 

W88-06285 


EFFECT OF METAL METABOLISM ON 
_ DISPOSITION, AND TOXICITY IN 
FI > 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 5C. 
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MARINE POLLUTION PROBLEMS, NORTH 
AMERICAN WEST COAST, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

B. B. McCain, D. W. Brown, M. M. Krahn, M. S. 
Myers, and R. C. Clark. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 1/2, p 143-162, 1988. 8 fig, 4 tab, 32 ref. 
Department of Health and Human Services Inter- 
agency Agreement No. Y01-CP-40507. 


Descriptors: *Path of pollutants, *Hydrocarbons, 
*Toxic wastes, *Water pollution effects, *Estu- 
aries, *Sediments, *Marine environment, Marine 
animals, Aromatic compounds, Polyaromatic hy- 
drocarbons, DDT, Copper, Metals, Chlorinated 
hydrocarbons, Polychlorinated biphenyls, San 
Diego Bay, Los Angeles, Puget Sound, San Fran- 
cisco Bay, Organic compounds, Fish, Pesticides, 
Fate of pollutants. 


Sediments and fish were studied in the marine 
waters near four major West Coast population 
centers, San Diego, Los Angeles, San Francisco, 
and Seattle-Tacoma. Highest mean concentrations 
of aromatic hydrocarbons were measured in sedi- 
ments from San Diego Bay, Elliott Bay (Puget 
Sound), San Pedro Bay, and San Francisco Bay. 
Polychlorinated biphenyl levels in sediments were 
highest in San Diego bay, Elliott Bay, and San 
Pedro Bay. DDT and related compounds were in 
highest concentrations at San Pedro Bay. Copper 
concentrations were highest in San Diego Bay 
(where an ore loading facility exists) and Elliott 
Bay. Concentrations of other metals such as cadmi- 
um and lead were not appreciably different from 
control sites. A variety of pollution-associated dis- 
eases (liver lesions and fin erosion) were found in 
bottomfish from San Diego Bay, Los Angeles, San 
Francisco Bay, and in certain sites in Puget Sound. 
Extensive studies in Puget Sound revealed a corre- 
lation between certain liver disease in English sole 
and concentrations of aromatic hydrocarbons in 
sediment and metabolites or aromatic compounds 
in fish bile. (Cassar-PTT) 
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AQUATIC POLLUTION PROBLEMS, NORTH 
ATLANTIC COAST, INCLUDING CHESA- 
PEAKE BAY, 

New York Univ. Medical Center, Tuxedo Park. A. 
J. Lanza Research Labs. 

J. M. O'Connor, and R. J. Huggett. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue No. 1/2, p 163-190, 1988. 6 fig, 8 tab, 49 ref. 
National Institutes of Environmental Health Sci- 
ences Grant No. ES0026. 


Descriptors: *Path of pollutants, *Urbanization, 
*Toxic wastes, *Water pollution effects, *Estu- 
aries, *Chesapeake Bay, Aquatic animals, Fate of 
pollutants, Marine environment, Fish, Organic 
compounds, Kepone, Aromatic compounds, Hy- 
drocarbons, Polyaromatic hydrocarbons, Poly- 
chlorinated biphenyls, Chlorinated hydrocarbons, 





Boston Harbor, New Bedford Harbor, Providence, 
Rhode Island, New York Harbor, Baltimore 
Harbor, Elizabeth River, Virginia, Shellfish, Lob- 
ster, Kepone, James River, Invertebrates, Dioxin, 
Migration, Aquatic habitats, Habitats. 


Contaminant levels in sediments and in biota of the 
North Atlantic coast are highly correlated with 
urbanization. The most heavily polluted regions 
are waters in the vicinity of New Bedford, Boston, 
Providence. New York, Baltimore, and the Eliza- 
beth River, flowing into the Chesapeake Bay. 
Among the hundreds of contaminants are poly- 
chlorinated biphenyls (PCBs), pesticides, phtha- 
lates, metals, and aromatic hydrocarbons. Contami- 
nation levels decrease toward offshore locations 
and toward less industrialized regions. This is read- 
ily demonstrated by results from the EPA Mussel 
Watch Program, which monitors PCBs in mussels. 
Similar results have been obtained from studies on 
contaminant burdens in the bodies of striped bass, 
lobster, and other marine animals. PCB contamina- 
tion is less severe in the Chesapeake Bay as com- 
pared with the New York and New Bedford re- 
gions. The Chesapeake, however, has uniquely 
high concentrations of polycyclic aromatic hydro- 
carbons and the well-known kepone spill in the 
James River. Dioxin (TCDD) was first reported in 
finfish and shellfish in Newark Bay, the Passaic 
River, and Hackensack River, New Jersey, in 
1983. Pollutants are transported through migration 
of fish. Sources of these pollutants. are discharges 
to rivers, marine dumping and atmospheric fallout. 
Health advisories concerning consumption of 
striped bass, bluefish, and lobster have been posted 
in some areas. In the field, pollutants can affect 
aquatic life in five ways: (1) community structure 
modification, such as nanoplankton replacing 
larger algae; (2) habitat alteration, such as organic 
enrichment in the New York Bight favoring 
benthic organisms; (3) developmental and structur- 
al anomalies; (4) altered enzyme functions; and, (5) 
altered immunological. function. Pollution-related 
diseases in marine organisms include fin-rot, micro- 
bial diseases, cataracts, and hepatocellular carcino- 
ma. (Cassar-PTT) 

W88-06293 


ORGANIC COMPOUNDS OF ENVIRONMEN- 
TAL CONCERN IN THE GULF OF MEXICO: A 
REVIEW, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

M. C. Kennicutt, J. M. Brooks, E. L. Atlas, and C. 
S. Giam. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue No. 1/2, p 191-212, 1988. 2 tab, 129 ref. 


Descriptors: *Path of pollutants, *Hydrocarbons, 
*Estuaries, *Water pollution sources, *Literature 
review, *Gulf of Mexico, *Organic compounds, 
Chlorinated hydrocarbons, Sediments, Fate of pol- 
lutants, Aquatic animals, Oil pollution, DDT, Pes- 
ticides, Polychlorinated biphenyls, Agricultural 
chemicals, Mississippi River Delta, Marine sedi- 
ments, Marine environment, Hydrocarbons, Aro- 
matic compounds. 


An overview of the data available on the distribu- 
tion of volatile organic compounds (VOCs), high 
molecular weight hydrocarbons (HMWHC) and 
synthetic organochlorine compounds in sediments, 
water and organisms from the Gulf of Mexico is 
presented. VOCs contain many environmentally 
important substances and are widespread contami- 
nants in Gulf of Mexico coastal and nearshore 
waters. VOCs, compounds with volatilities be- 
tween those of C5 compounds and C15 com- 
pounds, are highest near chemical plants, oil plat- 
forms and other industrial or urban centers. VOCs 
detected include aromatics, chlorinated and bro- 
minated compounds, and alkanes. VOC concentra- 
tions and distributions are controlled initially by 
the dynamics of local sources but are ultimately 
determined by exchange with the atmosphere. The 
major sources of HMWHC in the Gulf of Mexico 
are biological production, natural seepage, petrole- 
um production, shipping activities, coastal and ri- 
verine runoff, and atmospheric exchange and fall- 
out, with the dominant sources being very loca- 
tion-dependent. The more pristine areas are off- 
shore from Florida and southern Texas, whereas 
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the coasts of upper Texas, Louisiana, and Alabama 
show the highest levels of contamination. The 
organochlorine compounds most commonly found 
in organisms are DDT metabolites, polychlorinat- 
ed biphenyls, and occasionally dieldrin. There is 
some evidence that estuarine biota contain higher 
levels of certain residues than pelagic organisms. 
Organochlorine residues in sediments are believed 
to originate from contamination by industry or 
agricultural activities. The highest levels detected 
to date are associated with Mississippi River Delta 
sediments. (Author's abstract) 

W88-06294 


STATUS OF SELECTED ORGANICS IN THE 
LAURENTIAN GREAT LAKES; AN OVER- 
VIEW OF DDT, PCBS, DIOXINS, FURANS, 
AND AROMATIC HYDROCARBONS, 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

P. C. Baumann, and D. M. Whittle. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4, p 241-257, 1988. 14 fig, 37 ref. 


Descriptors: Path of pollutants, *Water pollution 
effects, *Lakes, *Great Lakes, *Polychlorinated 
biphenyls, *DDT, *Dioxin, *Chlorinated dibenzo- 
furans, *Aromatic compounds, Hydrocarbons, 
Chlorinated hydrocarbons, Organic compounds, 
Fish, Birds. 


DDT and polychlorinated biphenyls (PCBs) levels 
have declined in biota of the Laurentian Great 
Lakes from the late 1970s through the early 1980s. 
Concentrations of these compounds in lake trout 
from Lakes Superior, Huron, Michigan, and Ontar- 
io, and in walleye from Lake Erie have fluctuated 
at new lower levels since the early 1980s. In 1984- 
1985 fish from Lake Ontario had the highest con- 
centrations and fish from Lakes Superior and Erie 
the lowest concentrations of both total DDT and 
total PCBs. Chlorinated dibenzofurans and di- 
benzo-p-dioxins occur in fish from all the Great 
Lakes, and are highest in fish from Saginaw Bay in 
Lake Huron. Reproductive failure in a Forster's 
tern colony from Green Bay, Lake Michigan has 
been associated with concentrations of dioxin-like 
compounds in the eggs. Polynuclear aromatic hy- 
drocarbons such as_ fluoranthene and 
benzo(a)pyrene are most concentrated near indus- 
trialized areas of the Lakes, particularly in associa- 
tion with coking facilities. High concentrations of 
these compounds are found in tissues of fish having 
high frequencies of tumors. (Cassar-PTT) 
W88-06296 


STATUS REPORT ON AQUATIC POLLUTION 
PROBLEMS IN EUROPE, 


orschung: fuer Fischerei, Hamburg 
(Germany, F.R.). 
For primary bibliographic entry see Field SC. 
W88-06297 





AQUATIC POLLUTION PROBLEMS IN 
JAP 


Aichi Cancer Center Research Inst., Nagoya 
(Japan). 

For primary bibliographic entry see Field 5C. 
W88-06298 


ATMOSPHERIC WET SULPHATE DEPOSI- 
TION AND LAKEWATER CHEMISTRY, 
Corvallis Environmental Research Lab., OR. 

T. J. Sullivan, J. M. Eilers, M. R. Church, D. J. 
Blick, and K. N. Eshleman. 

Nature NATUAS, Vol. 331, No. 6157, p 607-609, 
February 18, 1988. 2 fig, 1 tab, 17 ref. EPA Con- 
tract No. 68-03-3246. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Lakes, *Air pollution, *Acid rain, 
Rainfall, Sulfates, Acidic water, Neutralization. 


Regional probability sampling of lakes in the 
United States showed that median lake sulfate con- 
centrations correlated highly with estimated wet 
sulfate deposition at lake sites. The data further 
suggested that acid deposition has depleted the 
acid-neutralizing capacity in low-base-cation lakes, 
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and that some high-base-cation lakes receive sub- 
stantial sulfate from internal watershed sources. 
Acidic lakes greater than 4 hectares in surface area 
were generally not found in areas receiving low 
sulfate deposition. Most acidic lakes in the north- 
eastern United States were acidified by high sulfate 
relative to base cation concentrations. (Cassar- 
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DISSOLVED AND SUSPENDED YELLOW 
SUBSTANCE IN THE WATERS OF THE GULF 
OF RIGA, 

Baltic Research Inst. of the Fish Industry, Riga 
(USSR). 

For primary bibliographic entry see Field 2L. 
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EFFECT OF HUMIC ACIDS ON BEHAVIOR 
OF HEAVY METALS IN’ ESTUARINE 
WATERS, 

Hydrochemical Inst., Rostov-na-Donu (USSR). 

I. A. Lapin, and V. N. Krasyukov. 

Oceanology ONLGAE, Vol. 26, No. 4, p 468-472, 
February 1986. 5 fig, 17 ref. 


Descriptors: *Path of pollutants, *Estuaries, 
*Humic acids, *Heavy metals, *Complexation. 
Metals, Organic matter, Salinity, Chemical precipi- 
tation. 


Complexation and migration of heavy metals (Ni, 
Co, Pb, Cu, Fe, Cd, Zn) in an estuarine environ- 
ment were studied in a laboratory simulation. Solu- 
tions were prepared with 0.5 mg/liter of the heavy 
metal and 50 mg/liter of humic acids. Sea salt was 
added to achieve varying salinities of up to 1%. 
For all the metals there was a decrease in the 
degree of complexation as the mineralization of the 
solution rose. This was attributed to the increased 
number of Ca(+ +) and Mg(+ +) ions in the sea 
water which compete for complexing sites on the 
humic acids. Zn showed no complexation at 1% 
salt water compared with 50% in fresh water; the 
other metals varied between 80% and 97% at that 
concentration and changed little from their com- 
plexation at zero salinity. With iron, however, 
complexation changed from 80% in fresh water to 
90% in 1% sea water. This demonstrated a sorp- 
tion on the humic acid colloids. It was expected 
that in real sea water a large increase in free forms 
of metal should be present. The proportion of 
unbound forms in the same salinity interval as the 
study would reach 10%. (Cassar-PTT) 

W88-06308 


EVAPORATION OF PETROLEUM HYDRO- 
CARBONS FROM FILMS ON A SMOOTH SEA 
SURFACE, 

Far Eastern Hydrometeorological Research Inst., 
Vladivostok (USSR). 

A. V. Tkalin. 

Oceanology ONLGAE, Vol. 26, No. 4, p 473-474, 
February 1986. 7 ref. 


Descriptors: *Fate of pollutants, *Oil slicks, 
*Evaporation, *Hydrocarbons, *Sea water, *Pe- 
troleum products, Mathematical studies, Oil pollu- 
tion. 


Formulas for calculating the evaporation of indi- 
vidual hydrocarbons and of hydrocarbon fractions 
from petroleum product films of various thick- 
nesses at various temperatures on the sea surface 
are proposed. The calculation results show satis- 
factory agreement with laboratory and field obser- 
vations, provided the characteristics of the envi- 
ronment are known (temperature and wind speed). 
(Cassar-PTT) 

W88-06309 


ZINC, COPPER AND LEAD CONTENT OF 
SODIUM ALGINATE FROM BROWN ALGAE, 
Akademiya Nauk SSSR, Vladivostok. Inst. Biolo- 
gii Morya. 

Z. S. Yevtushenko. 

Oceanology ONLGAE, Vol. 26, No. 6, p 706-709, 
June 1986. 5 tab, 13 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: *Path of pollutants, *Estuaries, 
*Heavy metals, *Algae. Alginates, Metals, Zinc, 
Copper, Lead, Marine algae, Sea of Japan. 


Sodium alginate was extracted from the brown 
algae Laminaria japonica, Fucus evanescens, Cos- 
taria costata, Pelvetia wrightii and Cystoseira cras- 
sipes growing in areas with high concentrations of 
lead and zinc in the water. The sampling site was 
along the northwestern coast of the Sea of Japan 
adjoining an area where polymetal ores are ex- 
tracted and processed. The concentrations of lead, 
zinc and copper were determined in the dry algae, 
the sodium alginate, and the plant tissues remaining 
after extraction of the alginate. The algae proved 
to contain large concentrations of the metals. Lead 
was found in some samples of sodium alginate, the 
zinc concentrations ranged from 10.0 to 66.3 mi- 
crogram per gram of alginate, and the copper 
concentrations from 2.4 to 5.9 microgram per gram 
of alginate. Following the extraction of sodium 
alginate, the algal tissues contained larger amounts 
of metals than did the alginate. Lead was found in 
half of the specimens, the zinc concentrations were 
150.0-250.0 micrograms per gram of dry residue in 
F. evanescens, 85.0-138.0 microgram/g in P. 
wrightii, and 13.0-46.4 microgram/gram of dry 
residue in the other algae. Brown algae from areas 
with high metal concentrations in the water accu- 
mulate heavy metals from the water and are usable 
as a raw material for the extraction of sodium 
alginate. (Author's abstract) 

W88-06310 


MIGRATION OF ELEMENTAL MERCURY 
THROUGH SOIL FROM SIMULATED 
BURIAL SITES, 

Georgia Inst. of Tech., Atlanta. 

G. G. Eichholz, M. F. Petelka, and R. L. Kury. 
Water Research WATRAG, Vol. 22, No. 1, p 15- 
20, January 1988. 1 fig, 6 tab, 24 ref. Dept. of 
Energy contract No. DE-AC09-76SR00001. 


Descriptors: *Path of pollutants, *Toxic wastes, 
*Mercury, *Heavy metals, *Groundwater pollu- 
tion, *Landfills, *Waste dumps, Metals, Radioac- 
tive tracers, Subsurface flow, Soil water. 


The potential migration of metallic mercury in 
shallow and burial sites into groundwater was in- 
vestigated with laboratory column tests and radio- 
active tracers. Mercury dissolved at concentrations 
of 30-70 ppb, much greater than levels found in 
unpolluted fresh water, 0.01-0.1 ppb. Ethylenedia- 
mine tetraacetic acid (EDTA) in high concentra- 
tions complexed the mercury, leading to even 
higher dissolution. However, these EDTA levels 
were higher than any expected in chemical or 
agricultural waste solutions in the field. Suspended 
clay minerals in water did not attract soluble mer- 
cury significantly in otherwise soil-equilibrated 
water and did not form an important migration 
pathway. Standing metallic mercury penetrated 
into the ground under its own head, 3-4 cm into 
the soil under a 1 mm head and atmospheric pres- 
sure. It was believed that the mercury would not 
migrate further under those conditions. Flow tests 
over emplaced mercury drops with equilibrated 
water, dilute EDTA solutions, and kaolin-contain- 
ing suspensions all showed no demonstrable migra- 
tion or entrainment. (Cassar-PTT) 

W88-06312 


DEOXYGENATING EFFECT AND TOXICITY 
OF GROUND-UP DRIED CONIFEROUS NEE- 
DLES AND DECIDUOUS LEAVES OF CANA- 
DIAN TREES IN WATER: A PRELIMINARY 
STUDY IN COMPARISON WITH LITTER OF 
EUROPEAN TREES, 

Strasbourg-1 Univ. (France). Fraculte de Pharma- 
cie. 

M. Tremolieres. 

Water Research WATRAG, Vol. 22, No. 1, p 21- 
28, January 1988. 2 fig, 5 tab, 20 ref. 


Descriptors: *Oxygen depletion, *Path of pollut- 
ants, *Water pollution sources, *Leaves, *Litter, 
*Toxicity, Organic matter, Coniferous trees, De- 
ciduous trees, Trees, Fish, Phenols, Poplar trees, 
Spruce trees, Fir trees. 


Two of the processes responsible for harmful ef- 
fects of leaf litter on fish and the aquatic environ- 
ment were studied: (1) deoxygenation of water by 
the polyphenoloxidase-polyphenol system _ in 
leaves, followed by microbial deoxygenation and 
(2) toxicity from chemicals in leaves, namely ter- 
penes, saponosides or phenols. Leaves or needles 
were obtained from alpine larch, Siberian larch, 
Douglas fir, lodgepole pine, white spruce, subal- 
pine fir, trembling aspen, white balsam poplar, all 
from Canada, and from-white fir and a spruce in 
France. The trees were separated into three groups 
with respect to deoxygenating activity; (1) Decidu- 
ous leaves had high overall deoxygenating effects, 
oxidase activity, and phenol content. (2) Conifers 
with soft needles (larches and firs) produced little 
deoxygenation. However, larch needles were 
strong microbiological deoxygenators but had low 
oxidase activity. (3) Conifers with hard needles, 
lodgepole pine and spruces, were least reactive. 
Leaf extracts were tested on suckers. Lodgepole 
pine needle extract was the most toxic for the fish, 
followed by Douglas fir, trembling aspen, and 
white spruce, which was least toxic of all foliage 
studied. All leaves contained tannins (1-2%) except 
the Siberian larch. Species richest in polyphenols 
(poplars) were also the most deoxygenating ones. 
(Cassar-PTT) 

W88-06313 


DISAPPEARANCE RATES OF CHLORA- 
MINES IN RIVER WATER, 

Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). 

K. Yamamoto, M. Fukushima, and K. Oda. 

Water Research WATRAG, Vol. 22, No. 1, p 79- 
84, January 1988. 6 fig, 1 tab, 24 ref. 


Descriptors: *Toxic wastes, *Disinfectants, *Fate 
of pollutants, *Chloramines, *Chlorination, 
*Rivers, Kinetics, Ammonia, — Disinfection, 
Wastewater disposal, Chlorinated hydrocarbons, 
Trihalomethanes. 


An empirical model for the disappearance of chlor- 
amines in river water was developed based on the 
break-point curve. The break-point curve could be 
approximated by two straight lines. Monochlora- 
mine was the predominant species of chloramines 
formed, and only traces of dichloramine occurred. 
The disappearance of chloramines could be ex- 
plained roughly by a second-order reaction. How- 
ever, as the chlorine dose increased, the observed 
rate constant first decreased, and then increased 
after reaching a minimum value. Below the chlo- 
rine dose at the minimum value of observed rate 
constant (Cm) the observed rate constant was pro- 
portional to the -1.4 power of the chorine dose, 
regardless of the ammonia concentration. The de- 
crease in chloramine concentration was due to the 
self-decomposition of monochloramine. Above Cm 
the observed rate constant depended on the con- 
centration of chloramines formed. The chlorine 
dose where trihalomethane formation began to in- 
crease corresponded roughly to the value of Cm. 
The reactions of applied chlorine above Cm dif- 
fered from those below Cm. The decomposition of 
monochloramine was accelerated presumably by 
some dichloramine also present. Using the empiri- 
cal model, the disappearance rates of chloramines 
in river water at various ratios of chlorine dose to 
ammonia nitrogen were estimated. (Author's ab- 
stract) 

W88-06319 


HUMIC SUBSTANCES OF NATURAL AND 
ANTHROPOGENIC ORIGIN, 
Gesamthochschule Essen (Germany, F.R.). Inst. 
fuer Physikalische und Theoretische Chemie. 

G. Peschel, and T. Wildt. 

Water Research WATRAG, Vol. 22, No. 1, p 105- 
108, January 1988. 4 fig, 2 tab, 14 ref. 


Descriptors: *Water pollution sources, *Pollutant 
identification, *Humic acids, *Water analysis, 
Spectroscopy, Chromatography, Wastewater anal- 
ysis, Organic matter. 


Anthropogenous humic — substances from 


wastewater treatment plant effluents were shown 
to be very similar to autochthonous aquatic humic 


76 


materials isolated from river waters, but they were 
quite different from terragenous humic materials. 
Elemental analysis was performed by i.r. spectros- 
copy, CP-MAS-C13-NMR spectroscopy, and pyr- 
olytic gas chromatography-mass spectroscopy. Ni- 
trogen-containing compounds such as protein were 
important precursors of humic material in the anth- 
ropogenous and autochthonous samples; | precur- 
sors for the terragenous humic substances tended 
to be unsaturated and aromatic carbon skeletons 
(lignins and tannins). (Cassar-PTT) 

W88-06322 


RADIUM AND RADON IN WATER SUPPLIES 

FROM THE TEXAS GULF COASTAL AQUI- 
R, 

Texas Univ. Health Science Center at Houston. 

School of Public Health. 

I. Cech, M. Lemma, C. W. Kreitler, and H. M. 

Pritchard. , 

Water Research WATRAG, Vol. 22, No. 1, p 109- 

121, January 1988. 11 fig, 3 tab, 42 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Radium, *Radon, *Coastal aquifers, 
Texas, Water supply, Aquifers, Radioactivity, Ra- 
dioisotopes, Uranium radioisotopes, Public health, 
Carcinogens, Groundwater pollution, Salt domes. 


Domestic water samples were analyzed for two 
isotopes of the uranium-238 series, radium (Ra226) 
and radon (Rn222), in the Houston area and Harris 
County region of Texas to understand the distribu- 
tion patterns of these radioisotopes in water sup- . 
plies better. Samples were obtained from consum- 
ers’ taps, at residential wells, and at commercial 
wells. Concentrations varied depending on water 
source. No measurable Ra or Rn were found in 
surface water supplies, whereas up to 23 pCi/liter 
of Ra and 3300 pCi/liter of Rn were observed in 
some of the wells in northwest and southwest 
Harris County. Rn concentrations increased with 
depth. Ra peak concentrations were located be- 
tween 180 and 230 m below the surface at depths 
corresponding to the top of the Evangeline aquifer. 
High concentrations of Ra and Rn were associated 
with wells developed on the flanks of piercement- 
type salt domes, along faults, and near streams. 
Since Ra had not been found previously in Terti- 
ary clastic coastal aquifers, it was postulated that 
the anomalous Ra documented in the Houston area 
may be suggestive of unsuspected high Ra levels in 
other coastal water supplies. Conversely, the Ra 
may result from the interaction of Tertiary coastal 
aquifers, salt domes, faults, and uranium bearing 
volcanic ashes and may not be confined to the 
south Texas uranium belt. (Cassar-PTT) 
W88-06323 


FULVIC ACID CONSTITUENTS OF COAL 
SLURRY TRANSPORT WASTEWATER, 

Medical Univ. of South Carolina, Charleston. 

M. C. Reid, J. W. Davis, R. A. Minear, and G. S. 
Sayler. 

Water Research WATRAG, Vol. 22, No. 1, p 127- 
131, January 1988. 2 fig, 3 tab, 15 ref. Dept. of 
Interior Grant No. 14-34-0001-1455. 


Descriptors: *Water pollution sources, *Pollutant 
identification, *Fulvic acids, *Humic acids, *Slur- 
ries, *Coal, *Wastewater analysis, Montana, Wyo- 
ming. 


Humic and fulvic acid components in coal slurry 
transport wastewater (pipeline and laboratory gen- 
erated) were fractionated by XAD-8 adsorption 
chromatography. These coals were western subbi- 
tuminous coals mined in the Powder River regions 
of southeastern Montana and northeastern Wyo- 
ming. The wastewaters were dominated by fulvic 
acids, with humic acids contributing <1% of the 
total dissolved organic carbon. Partial degradation 
of the fulvic and non-fulvic acid fractions were 
conducted using permanganate oxidation and deri- 
vatization with diazomethane. Methylated decom- 
position products were examined by gas chroma- 
tography-mass spectroscopy. Wyodak coal slurry 
preparations were dominated by both aromatic and 
aliphatic moieties as demonstrated by several dis- 
tinct classes of decomposition products: benzene- 





carboxylic acid esters (30%), methoxybenzenecar- 
boxylic acid esters (20%), furancarboxylic acid 
esters (10%), aliphatic dibasic acid esters (35%), 
and aliphatic tribasic acid esters (5%). Black Mesa 
pipeline wastewater dissolved organic carbon ap- 
peared to be dominated by fulvic acids of an 
aliphatic character as suggested by the presence of 
a single decomposition product, oxalic acid. 
(Cassar-PTT) 

W88-06325 


USE OF SELENASTRUM CAPRICORNUTUM 
TO ASSESS THE TOXICITY POTENTIAL OF 


SURFACE AND GROUND WATER CONTAMI- 
NATION CAUSED BY CHROMIUM WASTE, 
Corvallis Environmental. Research Lab., OR. Haz- 
ardous Waste.and Water Branch. 

For primary bibliographic entry see Field 5C. 
W88-06328 


TOXICITY AND BIOCONCENTRATION OF 
2,3,7,8-eTETRACHLORODIBENZODIOXIN 
AND _ 2,3,7,8-TETRACHLORDIBENZOFURAN 
IN RAINBOW TROUT, 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field SC. 
W88-06330 


COPPER, ZINC, AND ORGANOTIN AS LONG- 
TERM FACTORS GOVERNING THE DISTRI- 
BUTION OF ORGANISMS IN THE FAL ESTU- 
ARY IN SOUTHWEST ENGLAND, 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

For primary bibliographic entry see Field 5C. 
W88-06334 


TRANSPORT OF CADMIUM AND OTHER 
METALS IN THE BLOOD OF THE BIVALVE 
MOLLUSC MERCENARIA MERCENARIA, 
New England Aquarium, Boston, MA. Edgerton 
Research Lab. 

W. E. Robinson, and D. K. Ryan. 

Marine Biology MBIOAJ, Vol. 97, No. 1, p 101- 
109, January 1988. 5 fig, 4 tab, 31 ref. Dept. of 
Energy Contract DE-AC02-77EV04580. 


Descriptors: *Path of pollutants, *Cadmium, 
*Heavy metals, *Blood, *Mollusks, *Clams, Eco- 
logical effects, Barium, Chromium, Copper, Iron, 
Manganese, Nickel, Zinc, Bioaccumulation, Bio- 
logical magnification, Proteins. 


The distribution of metals (Ba, Cr, Cu, Fe, Mn, Ni, 
and Zn) in the blood plasma and the circulating 
hemocytes was determined for a eulamellibranch 
bivalve, the quahog Mercenaria mercenaria, col- 
lected from a relatively clean site at Falmouth, 
Massachusetts. Whole blood volume was an expo- 
nential function of quahog length; of this volume, 
1.2 plus or minus 0.3% was attributable to blood 
cells. Total metal content (micrograms metal, or 
micrograms metal normalized: per gram of whole 
blood) was much higher in blood plasma than in 
hemocytes; in quahogs exposed in the laboratory 
to 100 ppb Cd109, 93.0% of the total accumulated 
blood Cd was in the plasma rxther than in the 
circulating hemocytes (7.0%), irrespective of the 
length of exposure (1 h to 31 d). Less than 5% of 
the plasma Cd was either Cd(2+), small inorganic 
Cd complexes or bound to organic molecules with 
a molecular weight smaller than 1000. Cadmium 
was primarily bound to high molecular weight 
protein(s) (>60,000 daltons) within the plasma. 
This plasma protein-Cd complex has a low affinity 
constant (approximately 10,000/Mole), indicating 
non-specific Cd binding, although the capacity for 
Cd binding in the plasma is great (as high as 200 
micrograms Cd/ml of plasma). Blood plasma may 
be far more important in metal transport than has 
previously been realized. (Author's abstract) 
W88-06374 


BIOTRANSFORMATION OF BENZINE BY 
DENITRIFICATION IN AQUIFER SAND, 

Beak Consultants Ltd., Mississauga (Ontario). 

D. W. Major, C. I. Mayfield, and J. F. Barker. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ground Water GRWAAR, Vol. 26, No. 1, p 8-14, 
January-February 1988. 3 fig, 2 tab, 34 ref. 


Descriptors: *Water pollution treatment, *Biode- 
gradation, *Fate of pollutants, *Groundwater pol- 
lution, *Biotransformation, *Denitrification, *Ben- 
zenes, *Sand aquifers, Gasoline, Organic solvents, 
Nitrates, Oxygen, Storage tanks, Biodegradation, 
Anaerobic digestion, Microbial degradation, 
Microorganisms, Oligotrophy, Ontario, Canada. 


Gasoline leaking from underground storage tanks 
or from spillage poses a serious threat to ground- 
water quality due mainly to the water-soluble com- 
ponents of benzene, toluene, and isomers of xylene 
(BTX). The biodegradation of BTX was investigat- 
ed in anaerobic batch microcosms containing shal- 
low sand aquifer material from a depth of 3 m at 
Canada Forces Base Borden (Ontario). Thirty-two 
microcosms were set up in an anaerobic glovebox; 
the microcosms were incubated at 10 degrees C for 
six weeks to allow reestablishment of microbial 
populations before exposure to BTX, and to take 
advantage of oligotrophic conditions to select 
against any surface organisms that may have been 
introduced. BTX loss occurred with the addition 
of either nitrate or oxygen. Denitrification was 
confirmed by nitrous oxide accumulation after 
acetylene blockage of nitrate reductase. When a 
limiting amount of nitrate was added, there was a 
corresponding limit to the loss of BTX and a 
limited amount of nitrous oxide production. It is 
proposed that the addition of nitrate to gasoline- 
contaminated aquifers would serve as an adjunct to 
current remedial techniques. (Shidler-PTT) 
W88-06375 


LEACHATE GENERATED BY AN OIL-AND- 
GAS BRINE POND SITE IN NORTH DAKOTA, 
North Dakota Geological Survey, Grand Forks. 
E. C. Murphy, A. E. Kehew, G. H. Groenewold, 
and W. A. Beal. 

Ground Water GRWAAR, Vol. 26, No. 1, p 31- 
38, January-February 1988. 8 fig, 1 tab, 22 ref. 
North Dakota Water Resources Research Institute 
Grant 5850-4138-6671 and U.S. Bureau of Mines 
Grant G1164138. 


Descriptors: *Crop yields, *Trees, *Leachates, 
*Oil industry, *Brine disposal, *Ponds, *North 
Dakota, Soil water, Oil wastes, Oil wells, Crops, 
Shelterbelts, Environmental effects, Permeability 
coefficient, Interstitial water, Infiltration, Flushing, 
Toxicity. 


Two unlined ponds were used for holding and 
evaporation of brines produced with oil and gas at 
a well site in north-central North Dakota. The 
brine-evaporation ponds were in use from 1959 up 
to the late 1970s when they were backfilled and 
leveled. Continued salt-water migration at this site 
since closure has decreased crop yields in sur- 
rounding fields and has killed trees in a shelterbelt 
within an area of approximately 10 acres. Isocon- 
centration maps indicate that a highly saline leach- 
ate plume extends laterally in a 500-foot radius 
around the ponds and vertically to a depth of 70 
feet below the surface. Ground-water recharge at 
this site is low because of the semiarid climate and 
the low hydraulic conductivity of the near-surface 
sediments and, as a result, very little flushing of the 
brine from the sediment beneath the ponds has 
occurred. Pore water within the unsaturated zone 
beneath the reclaimed ponds contains essentially 
the same ionic concentrations as that of brine im- 
pounded in these pits 10 to 25 years ago. It is 
estimated that brine leachate will continue to mi- 
grate at slow rates from this site for tens and 
possibly hundreds of years if no action is taken. 
The construction of a mound over the site and/or 
an infiltration gallery around the perimeter would 
minimize the spread of brine and make it possible 
to return this land to production in the foreseeable 
future. (Author's abstract) 

W88-06378 


MACROMOLECULAR TRANSPORT OF HY- 
DROPHOBIC CONTAMINANTS IN AQUEOUS 
ENVIRONMENTS, 

Lund Univ. (Sweden). Dept. of Ecological Chem- 
istry. 


Sources Of Pollution—Group 5B 


C. G. Enfield, and G. Bengtsson. 

Ground Water GRWAAR, Vol. 26, No. |, p 64- 
70, January-February 1988. 3 fig, 24 ref. Swedish 
Natural Science Research Council Grant G-GU- 
RT 1613-107 and National Swedish Environmental 
Protection Board Grant 5336964-0 


Descriptors: *Path of pollutants, *Soil water, *Hy- 
drophobic pollutants, *Macromolecular transport, 
Soil types, Sand, Kaolinite, Bentonite, Heavy 
water, Tritium, Chromatography, Soil porosity, 
Organic carbon. 


The mobility of a model macromolecule, blue dex- 
tran, was compared under laboratory conditions to 
the mobility of tritiated water through a sandy soil. 
The blue dextran eluted from the soil prior to the 
tritiated water. The phenomenon was compared to 
exclusion chromatography where molecules are 
separated by size with the largest eluting first and 
each molecule flowing through a different portion 
of the total porosity. The porosity occupied by the 
macromolecule was 0.87 times the porosity occu- 
pied by water. When the soil was amended with a 
mixture of kaolinite and bentonite clay in a 1:1 
ratio to weight fractions of 2% and 6% total clay, 
the porosity occupied by the macromolecule was 
decreased to 0.81 and 0.66 times the porosity occu- 
pied by water, respectively. The implications to 
hydrophobic chemical transport based on the pres- 
ence and mobility of a macromolecule were evalu- 
ated from a theoretical basis. Macromolecules 
should increase the relative mobility of slightly 
mobile compounds more than they increase the 
relative mobility of highly mobile compounds. 
Very hydrophobic compounds should show great- 
er mobility under natural conditions than predict- 
ed, ignoring the presence of dissolved organic 
carbon. (Author's abstract) 

W88-06381 


CONTAMINANT PLUME ANALYSIS USING 
THE HYDRODYNAMIC DISPERSION 
STREAM FUNCTION (HDSF) CONCEPT, 
International Technology Corp., Monroeville, PA. 
V. Batu. 

Ground Water GRWAAR, Vol. 26, No. 1, p 71- 
77, January-February 1988. 7 fig, 9 ref, append. 


Descriptors: *Groundwater pollution, *Flow char- 
acteristics, *Solute transport, *Path of pollutants, 
*Groundwater movement, *Mathematical models, 
*Plumes, Hydrodynamics, Contaminants, Aquifers, 
Seepage, Steady flow, Saturation zone, Aeration 
zone. 


The hydrodynamic dispersion stream function 
(HDSF) concept was applied to contaminant 
plume analysis in aquifers. First, the governing 
equations for the HDSF are summarized both for 
uniform and nonuniform seepage velocity fields. 
Application of the methodology is shown with the 
HDSF developed for a strip contaminant source in 
a uniform seepage velocity field under steady-state 
water flow and solute transport conditions in 
aquifers. It is then shown how to determine the 
hydrodynamic dispersion stream lines and the hy- 
drodynamic dispersion bounding stream lines for a 
given uniform groundwater flow field. Applica- 
tions of the methodology are shown for saturated 
and unsaturated zones under some idealized condi- 
tions. The results of the model may be used for the 
specification of the boundaries of a contaminant 
plume and the path lines of contaminant particles 
under equilibrium conditions. The analysis is valid 
only for the steady-state water and solute transport 
cases. For this reason, the methodology is capable 
of specifying the possible zones that can be affect- 
ed by a source of contamination. (Shidler-PTT) 
W88-06382 


SIMULATION OF SAMPLING AND HYDRAU- 
LIC TESTS TO ASSESS A HYBRID MONITOR- 
ING WELL DESIGN, 

GeoTrans, Inc., Herndon, VA. 

For primary bibliographic entry see Field 7A. 
W88-06384 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


CRITICAL EXAMINATION OF APPROXIMA- 
TIONS IMPLICIT IN COCHRAN’S PROCE- 
D 


Waterloo Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 7C. 
W88-06388 


MONITORING DISSOLVED OXYGEN IN 
GROUND WATER: SOME BASIC CONSIDER- 
ATIONS, 

Georgia State Univ., Atlanta. Dept. of Geology. 
S. Rose, and A. Long. 

Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 93-97, Winter 1988. 1 fig, 1 tab, 20 
ref. 


Descriptors: *Dissolved oxygen, *Groundwater 
pollution, *Chemical properties, *Chemical analy- 
sis, Water quality, Trace metals, Organic com- 
pounds, Metabolism, Bacteria, Biotransformation, 
Redox potential, Electrochemistry, Water sam- 
pling. 


Dissolved oxygen (D.O.) concentration has a sig- 
nificant effect upon groundwater quality by regu- 
lating the valence state of trace metals and by 
constraining the bacterial metabolism of dissolved 
organic contaminants. For these reasons, the meas- 
urement of dissolved oxygen concentration should 
be considered essential in most water quality inves- 
tigations. D.O. measurements have been frequently 
neglected in groundwater monitoring. This is be- 
cause O2 has often been assumed absent below the 
water table; measurement of O2 concentrations is 
not mandated by drinking water standards; and the 
redox potential has previously been considered an 
adequate and encompassing electrochemical meas- 
urement. Redox potentials, however, cannot ade- 
quately predict dissolved oxygen concentrations 
nor can D.O. concentrations be used to calculate 
redox potentials. D.O. concentrations can be meas- 
ured precisely in the field by titration or electrode 
methods. The best methods of sample recovery are 
those that use positive pressure displacement de- 
vices. A fully adequate sampling procedure will 
isolate ground water from the atmosphere and will 
collect samples at restricted depth intervals at am- 
bient temperature and pressure. (Author's abstract) 
W88-06390 


REVIEW OF EXCHANGE PROCESSES 
AMONG THE THREE BASINS OF LAKE ERIE, 
Corps of Engineers, Walla Walla, WA. Walla 
Walla District. 

T. Bartish. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 607-618, 1987. 4 fig, 31 ref. 


Descriptors: *Path of pollutants, *Water exchange, 
*Water currents, *Lake Erie, *Limnology, Basins, 
Hydrodynamics, Great Lakes, Lakes, Surveys, 
Transport, Pressure gradients, River flow, Detroit 
Rivers, Niagara River, Seiches, Flushing. 


Although the three basins of Lake Erie have sharp- 
ly defined individual characteristics and are profit- 
ably studied independently, water exchanges 
among the basins have both loca! and basin-wide 
effects in both the short and long term. In order of 
decreasing timescale, the major exchange mecha- 
nisms are hydraulic or riverine flow from the 
mouth of the Detroit River to the entrance of the 
Niagara River, pressure-gradient-driven subsurface 
flows that are the cumulative result of wind-driven 
surface flows, flushing due to oscillating seiche 
motions, and turbulent horizontal diffusion. Gener- 
ally speaking, the horizontal extent of the effects of 
the water exchange processes correlate positively 
with the time scale of the process. The effects of 
the various exchange processes on the transfer of 
contaminants are discussed. (Author's abstract) 
W88-06404 


ENTRAINMENT OF SEDIMENTS AND 
DREDGED MATERIALS IN SHALLOW LAKE 
WATERS, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

W. Lick, and S. W. Kang. 


Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 619-627, 1987. 9 fig, 8 ref. 


Descriptors: *Path of pollutants, *Entrainment, 
*Sediments, *Deposition, *Lake Erie, *Limnology, 
Hydrodynamics, Great Lakes, Lakes, Surveys, 
Turbidity. 


Results of recent laboratory experiments con- 
cerned with the entrainment and deposition of 
sediments in lakes are reported. From these experi- 
ments and other recent work, quantitative descrip- 
tions of entrainment and deposition processes are 
made. In the interpretation of the experimental 
results, the effects of particle size variation and 
cohesion of particles are significant. The laborato- 
ry results were also compared with previous obser- 
vations of turbidity in the western basin of Lake 
Erie and good agreement obtained. (Author's ab- 
stract) 

W88-06405 


DIFFUSE (NON-POINT) SOURCE LOADING 
OF CHEMICALS TO LAKE ERIE, 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

T. J. Logan. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 649-658, 1987. 3 tab, 49 ref. 


Descriptors: *Water quality control, *Trace 
metals, *Phosphorus, *Water pollution sources, 
*Path of pollutants, *Organic chemicals, *Lake 
Erie, Great Lakes, Lakes, Surveys, Pesticides, 
Transport, Toxicity, Nutrients, Pollution load, Hy- 
drodynamics, Biomagnification, Drinking water, 
Sediments, Lake sediments, Nonpoint pollution 
sources, Limnology. 


Studies of chemical loadings to Lake Erie over the 
last two decades show that the lake, because of its 
small volume to drainage area ratio, and the inten- 
sive agricultural, industrial, and urban land uses of 
its watersheds, has been a receptor of a myriad of 
natural and anthropogenic chemicals. Of these, 
phosphorus, trace metals, PCBs and other organics 
and pesticides have received the most attention. 
Phosphorus reduction plans already in place have 
produced dramatic decreases in point-sources P 
loadings and observable improvements in lake 
water quality. Target P loads for complete lake 
restoration will not be met, however, until substan- 
tial reductions of agricultural non-point sources are 
obtained, and gains in this area are likely to be 
much slower and more difficult to attain. Source 
reductions of trace metals and the older chlorinat- 
ed insecticides have produced some decreases in 
diffuse loadings of these chemicals although their 
biomagnification in lake biota means that their 
impact on the lake will continue for many years. 
The emphasis has now shifted to a broader range 
of anthropogenic organic chemicals including 
highly mobile herbicides which have been shown 
to contaminate Lake Erie basin drinking water 
supplies, and to easily biomagnified toxics which, 
with relatively small loadings, can have a major 
impact on higher species. (Author's abstract) 
W88-06407 


TRIBUTARY AND POINT SOURCE TOTAL 
PHOSPHORUS LOADING TO LAKE ERIE, 
National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

A. S. Fraser. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 659-666, 1987. 4 fig, 1 tab, 25 ref. 


Descriptors: *Detroit River, *Phosphorus, *Water 
pollution sources, *Path of pollutants, *Pollution 
load, *Lake Erie, *Limnology, Hydrodynamics, 
Great Lakes, Lakes, Surveys, Nutrients, Tributar- 
ies, Detergents, Municipal wastewater. 


Total phosphorus data from tributaries, municipal 
and industrial sources, connecting channels, and 
atmospheric deposition have been evaluated to es- 
timate the loading of phosphorus to Lake Erie. 
The annual total load from these sources has de- 
clined over the study period from a high of 27,944 
ton in 1968 to a low of 10,452 ton in 1981. Of all 
sources the Detroit River represented the single 
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largest component of the total load. Reductions in 
the Detroit River annual load, which is a comple- 
ment of both U.S. and Canadian loads, from 17,822 
ton to 3,541 ton was principally responsible for the 
overall total phosphorus loading decrease. These 
decreases were attributed principally to the phos- 
phorus abatement program on municipal sources 
and the restriction of phosphate concentrations in 
detergents. In 1978 the contribution to the. total 
load from tributary sources for the first time ex- 
ceeded the load of phosphorus from the Detroit 
River, with U.S. tributary sources representing 
approximately 47 percent of the total lake load. 
(Author's abstract) 

W88-06408 


LAKE ERIE CENTRAL BASIN TOTAL PHOS- 
— TREND ANALYSIS FROM 1968 TO 
National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

F. Rosa. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 667-673, 1987. 2 fig, 2 tab, 22 ref. 


Descriptors: *Phosphorus reduction, *Water qual- 
ity control, *Seasonal variation, *Water pollution 
sources, *Path of pollutants, *Pollution load, 
*Lake Erie, *Limnology, Hydrodynamics, Great 
Lakes, Lakes, Surveys, Nutrients, 


The total phosphorus data from 1968 to 1982 in the 
Lake Erie central basin trend study area was ana- 
lyzed to determine in-lake responses to the Great 
Lakes Water Quality Agreement (GLWQA) phos- 
phorus loading reduction program. The available 
data for each year were divided into five subsets 
according to time of year and depth of the water 
column. Each data subset was regressed as a func- 
tion of time and total phosphorus loadings to Lake 
Erie. Linear regression analysis indicates that the 
in-lake phosphorus concentrations have been de- 
creasing and are well correlated with decreased 
loadings to the lake. The highest rate of phospho- 
rus decrease with time (0.56 + or - 0.10 mg/cu m/ 
yr) was obtained by using epilimnetic concentra- 
tions from April to December for each year. ‘This 
data subset also shows the best correlation with 
decreasing phosphorus loadings. From 1968 to 
1982, Lake Erie offshore phosphorus concentra- 
tions responded to decreasing external phosphorus 
loadings at a rate of 0.45 + or - 0.09 mg/ cu m per 
thousand metric tons. (Author's abstract) 
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WATER QUALITY CHANGES IN LAKE ERIE, 
1968-1980, 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 2H. 
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SEDIMENTATION, RESUSPENSION, AND 
OXYGEN DEPLETION IN LAKE ERIE (1979), 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

M. N. Charlton, and D. R. S. Lean. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 709-723, 1987. 11 fig, 1 tab, 26 ref. 


Descriptors: *Oxygen depletion, *Sediments, 
*Phosphorus, *Organic carbon, *Resuspension, 
*Hydrodynamics, *Lake Erie, *Limnology, Great 
Lakes, Lakes, Surveys, Nutrients, Sediment-water 
interfaces. - 


Oxygen depletion in Lake Erie’s central basin hy- 
polimnion is ultimately sustained by the respiration 
rate of organisms using organic matter which is 
produced in the trophogenic zone. Although other 
transformations are important, they are driven by 
the decomposition of organic carbon both in the 
water column and in the sediments. Rates of trans- 
port of particulate organic carbon to the hypolim- 
nion and sediments were estimated using sediment 
traps. Corrections for sediment resuspension were 
necessary even during the summer period when 
the lake is stratified. Particulate organic carbon 
concentrations in the hypolimnion were partially 





independent of short-term variations in chlorophyll 
concentration. The net downflux of carbon to the 
hypolimnion appeared less than that required to 
support the observed oxygen depletion. iment 
resuspension accounted for much of the particulate 
material caught by the sediment traps in the central 
basin. It is concluded that organic material stored 
in the surficial sediments is made available to the 
water column through frequent resuspension. Of 
total phosphorus in the trap samples, an average of 
42% was potentially bioavailable (NaOH extrac- 
tion). (Author's abstract) 
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CONTAMINATION BY CHLORINATED HY- 
DROCARBONS (DDT, PCBS) IN SURFACE 
SEDIMENT AND MACROBENTHOS OF THE 
RIVER ADIGE (ITALY), 

Venice Univ. (Italy). Dept. of Environmental Sci- 
ence. 

B. Pavoni, B. Duzzin, and R. Donazzolo. 

The Science of the Total Environment STENDL, 
bi 65, p 21-39, September 1987. 7 fig, 6 tab, 25 
ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Halogenated pesticides, *Chlorinated hy- 
drocarbons, *Bioassay, *Sediments, *Benthos, 
*River Adige, Italy, Pesticides, Organic com- 
pounds, Floods, DDT, PCB. 


Surface sediments and macrobenthos communities 
have been employed as contamination indicators 
for halogenated hydrocarbons (DDT and PCBs) in 
the river Adige and its tributaries Fibbio and 
Alpone in the province of Verona, Italy. Two 
sampling campaigns were carried out, before and 
after the spring-summer floods, to determine the 
effects of this event on the contamination of the 
river. The increased flow and the basin washing 
caused a renewal of river sediments and a recovery 
of some river areas, but large amounts of contami- 
nants were mobilized and made available to 
benthic organisms, which showed a general in- 
crease of halocarbon concentrations. The halocar- 
bons in the sediment were found to be associated 
with the fine fraction (< 53 microns) and organic 
carbon. From the relative concentration of con- 
taminants determined at various sampling stations, 
it was impossible to state that pollution is due to a 
particular source, except at one station where agri- 
Eg activities are predominant. (Alexander- 


) 
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STUDY OF THE BEHAVIOR OF MUTAGENS 
IN WASTEWATER AND EMISSION GAS 
FROM A MUNICIPAL INCINERATOR EVAL- 
UATED BY MEANS OF THE AMES ASSAY, 
Gifu Pharmaceutical Univ. (Japan). Dept. of Envi- 
ronmental Hygiene. 

For primary bibliographic entry see Field 5D. 
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HEAVY METALS IN THE HAMPS AND MANI- 
FOLD VALLEYS, NORTH STAFFORDSHIRE, 
U. K.: PARTITIONING OF METALS IN 
FLOODPLAIN SOILS, 

Exeter Univ. (England). Dept. of Geography. 

S. B. Bradley, and J. J. Cox. 

The Science of the Total Environment STENDL, 
be 65, p 135-153, September 1987. 9 fig, 4 tab, 18 
ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Sediments, *Heavy metals, *Floodplains, 
*Mine wastes, Copper, Great Britain, Transport, 
Cadmium, Lead, Rivers. 


The catchments of the rivers Hamps and Manifold 
in North Staffordshire are contaminated with base 
metals; soils and sediments have been sampled 
from the floodplains and analyzed. Periods of his- 
toric copper mining in the Hamps valley and lead 
and copper mining in the Manifold released metal- 
liferous sediments and these were transported and 
incorporated into floodplains downstream. Sequen- 
tial chemical extractions on the samples showed 
much of the cadmium to be easily exchanged (up 
to 70%), and there was evidence for the transloca- 
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tion of cadmium down a soil profile over some 100 
years. Only low concentrations of lead and copper 
were extracted easily, and for lead the Fe/Mn 
oxide and the organic fractions were the most 
important (up to 75% and up to 70% in different 
instances). For copper the organic fraction domi- 
nated. (Author's abstract) 

W88-06426 


HEAVY METAL DISTRIBUTION, AVAILABIL- 
ITY AND FATE IN SEPETIBA BAY, S. E. 
BRAZIL, 

Universidade Federal do Rio de Janeiro (Brazil). 
Lab. de Raioisotopos. 

L. D. De Lacerda, W. C. Pfeiffer, and M. Fiszman. 
The Science of the Total Environment STENDL, 
Vol. 65, p 163-173, September 1987. 3 fig, 8 tab, 19 
ref. FINEP, CNEN and CNPq Grant 107410/79. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Coastal waters, *Sediments, *Heavy 
metals, *Sepetiba Bay, Transport, Brazil, Bays, 
Copper, Chromium, Cadmium, Zinc, Lead, Man- 
ganese. 


The total flux, distribution and fate of Cu, Cr, Cd, 
Zn, Mn and Pb were studied in Sepetiba Bay, Rio 
de Janeiro, Brazil. Metal contamination in the bay 
is of the same order of magnitude as historically 
contaminated areas of Europe and North America, 
in spite of the recent (15-20 years) contamination 
of the area. The estimated metal fluxes to the bay 
in tons per year are: Cu, 2.7; Cr, 10.9; Cd, 0.9; Zn, 
11.5; Mn, 20.4; and Pb, 4.5. For most metals, 
transport to the bay is mainly by suspended partic- 
ulate matter; for Cd and Cr 90 and 47% of the total 
flux was in dissolved forms. Most metals transport- 
ed by suspended particulate matter were in weakly 
bound forms. Analysis of bottom sediments 
showed two groups of metals in relation to their 
distribution and source in the bay. Manganese and 
Cu showed higher concentration along the south- 
ern parts of the bay, showing no correlation with 
the other metals, and probably being derived from 
natural sources. The other metals were present at 
higher concentrations along the depositional area 
of fluvial sediments, at the northern part of the 
bay, and are derived from industrial and urban 
sources. (Author's abstract) 

W88-06428 


SEASONAL VARIATION OF IRON, COPPER 

AND ZINC IN PENAEUS BRASILIENSIS 

+ ga TWO AREAS OF THE CARIBBEAN 
A, 

Universidad de Oriente, 

Dept. of Chemistry. 

K. P. Shrestha, and E. Morales. 

The Science of the Total Environment STENDL, 

9 65, p 175-180, September 1987. 3 fig, 1 tab, 8 

ref. 


Cumana (Venezuela). 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Heavy metals, *Shrimp, *Caribbean Sea, 
Iron, Copper, Zinc, Penaeus, Venezuela, Seasonal 
variation, Population exposure. 


The levels of iron, copper and zinc and their 
seasonal variation among shrimps of the genus 
Penaeus, from two areas of the Caribbean Sea of 
northeastern Venezuela (the Gulf of Paria and the 
region north of Margarita) are reported. The 
shrimps studied were between 10 and 26 cm in 
length. Significant seasonal variations in the con- 
centrations of copper and iron were observed 
among shrimps of both sexes, while that of zinc 
remained virtually unchanged throughout the year. 
The concentration of iron was very different be- 
tween the areas. The high iron content of shrimp 
from the Gulf of Paria seems to be the effect of 
fresh water from the Orinoco River which, after 
flowing across the areas of mineral deposition in 
southeastern Venezuela, discharges to the sea in 
this area. Both sampling sites seem to be free from 
other anthropogenic pollution, so that the values 
detected could be considered as background levels 
in the shrimp from this area. (Alexander-PTT) 
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DISTRIBUTION OF NUTRIENTS IN THE 
THERMAIKOS GULF, GREECE, 


Sources Of Pollution—Group 5B 


Thessaloniki Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 

V. Samanidou, K. Fytianos, and G. Vasilikiotis. 
The Science of the Total Environment STENDL, 
Vol. 65, p 181-189, September 1987. 5 fig, 9 ref. 


Descriptors: *Nutrients, *Coastal waters, *Ther- 
maikos Gulf, *Seasonal variation, *Water pollution 
sources, *Path of pollutants, Phosphates, Nitrites, 
Nitrates, Ammonium, Greece, Wastewater, Munic- 
ipal wastewater. 


The distribution of nutrients (phosphate, nitrate, 
nitrite and ammonium) in water taken from 11 
sampling stations in the Thermaikos Gulf was stud- 
ied over a period of 1 year (1985-1986). Significant 
seasonal fluctuations were observed mainly for ni- 
trate and ammonium, with a maximum during 
winter and a minimum in the summer. The data 
show that the nutrients are present in relatively 
high concentrations near agricultural areas, the 
harbor of Thessaloniki and in an area where most 
municipal sewages are discharged untreated. (Au- 
thor’s abstract) 

W88-06430 


CONCENTRATION OF URANIUM AND THO- 
RIUM IN MOLLUSCS INHABITING GDANSK 
BAY, BALTIC SEA, 

Akademia Medyczna, Gdansk (Poland). Dept. of 
Analytical Chemistry. 

P. Szefer, and R. Wenne. 

The Science of the Total Environment STENDL, 
Vol. 65, p 191-202, September 1987. 3 fig, 4 tab, 39 
ref. 


Descriptors: *Path of pollutants, *Uranium, *Tho- 
rium, *Mollusks, *Gdansk Bay, *Coastal waters, 
*Tissue analysis, Benthos, Heavy metals, Isotopes. 


The concentrations of U and Th were determined 
in the soft tissue and shell of Mytilus edulis, Car- 
dium glaucum, Mya arenaria, Macoma balthica 
and other benthic invertebrates from Gdansk Bay, 
Poland. Results of these investigations show that 
the concentrations of U and Th in some molluscs 
are species specific. For Th, unlike U, significant 
site-dependent variations in concentration were 
noted. There was some dependence in concentra- 
tions of metals analyzed with size and age of 
molluscs. The regression analysis of the data indi- 
cates that discrimination factors for U with respect 
to Ca significantly decrease with an increase in the 
concentration of Ca in the soft tissues. (Author's 
abstract) 

W88-06431 


TRACE METALS IN THE SOFT TISSUES OF 
SCAUP DUCKS (AYTHYA MARILA L,) WIN- 
TERING IN GDANSK BAY, BALTIC SEA, 
Akademia Medyczna, Gdansk (Poland). Dept. of 
Analytical Chemistry. 

P. Szefer, and J. Falandysz. 

The Science of the Total Environment STENDL, 
Vol. 65, p 203-213, September 1987. 3 tab, 28 ref. 
World Wildlife Fund Grant WWF/IUCN 3165. 


Descriptors: *Path of pollutants, *Trace metals, 
*Metals, *Tissue analysis, *Gdansk Bay, *Coastal 
waters, *Ducks, Food chain, Mollusks, Diet, Food 
habits, Iron, Zinc, Manganese, Copper, Lead, Cad- 
mium, Cobalt, Nickel. 


The concentrations of iron, zinc, manganese, 
copper, lead, cadmium, cobalt and nickel were 
determined in 107 pooled tissues of scaup ducks 
(Aythya marila L.). Distinct differences in concen- 
trations of some metals in various tissues were 
observed; no significant sex-related variations for 
any of the metals were noted. Results obtained 
show that kidney contained the maximum concen- 
tration of cadmium, while liver had the highest 
levels of zinc; iron was detected, sometimes at 
highly elevated levels, in lung and liver. Transfer 
of metals analyzed along a food chain from prey 
represented by molluscs to predator, Le.. scaup 
duck, was quantified with a transfer factor. The 
transfer factor indicates that there is probably no 
biomagnification in scaup ducks for most of the 
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metals studied. with the. exception of copper and 
zine. (Alexander-PTT) 
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EXTRACTION OF FLUORIDE FROM SOIL 
WITH WATER, AND WITH HYDROCHLORIC 
ACID SOLUTIONS SIMULATING PREDATOR 
GASTRIC JUICES, 

Institute of Terrestrial Ecology. Bangor (Wales). 
Bangor Research Station. 

For primary bibliographic entry see Field 5A. 
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REDUCTION OF AIRBORNE FLUORIDE 
EMISSIONS FROM CANADIAN ALUMINIUM 
SMELTERS AS REVEALED BY SNOW CHEM- 
ISTRY, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

M. Ouellet. 

The Science of the Total Environment STENDL, 
Vol. 66, p 65-72, October 1987. 3 fig, 34 ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Fluorides, *Snow chemistry, *Smelters, 
*Emissions, *Water pollution prevention, Air pol- 
lution sources, Snow, Ions, Gases. 


Fluorides in surficial snowcover originating from 
two old Canadian aluminum smelters were studied 
over an area of 4500 sq km, in March 1978 and 
1984. During that period, the completion of a 
depollution program within the smelters reduced 
the airborne gaseous emissions from 1.5 to 0.7 kg 
F/t of metal produced. In 1978, more than 3000 sq 
km of the regional area was contaminated by in- 
dustrial fluorides with snowborne concentrations 
of up to 13 mg/L. Reduction of the gaseous fluo- 
ride emissions, concomitant with a substantial re- 
duction of the total particulate emissions, have 
greatly decreased the snowborne fluoride contami- 
nation so that the maximum concentration of fluor- 
ides in snow is now only | mg/L. (Author's ab- 
stract) 

W88-06434 


RECORD OF POLYCYCLIC AROMATIC HY- 
DROCARBON (PAH) POLLUTION OBTAINED 
FROM ACCRETING SEDIMENTS OF THE 
TAMAR ESTUARY, U. K.: EVIDENCE FOR 
NON-EQUILIBRIUM BEHAVIOR OF PAH, 
Institute for Marine Environmental Research, 
Plymouth (England). 

J. W. Readman, R. F. C. Mantoura, and M. M. 
Rhead. 

The Science of the Total Environment STENDL, 
Vol. 66, p 73-94, October 1987. 8 fig, 2 tab, 50 ref. 
Dept. of the Environment Contract DGR 480/48. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Fate of pollutants, *Model studies, *Po- 
tycyclic aromatic hydrocarbons, *Sediments, *Es- 
tuaries, *Great Britain, Isotope studies, Lead, Or- 
ganic compounds, Sorption. 


Concentrations of polycyclic aromatic hydrocar- 
bons (PAH) were quantified throughout a 210Po- 
dated inter-tidal sediment core from the Tamar 
Estuary, U.K. in order to reconstruct the input 
history and investigate environmental reactivity of 
PAH in sediments. The profile recorded is similar 
to those reported in other aquatic sedimentary 
studies, with an approximately exponential increase 
in the concentrations of individual PAH from <30 
ng/(g dry sediment) prior to 1940 to between 100 
and 1000 ng/(g dry sediment) in contemporary 
surface sediments. This corresponds to an_ in- 
creased input of total PAH from 0.23 to 21 mg/sq 
m/year. The PAH composition is dominated by 
parent compounds rather than alkylated homo- 
logues and is characteristic of pyrogenic sources 
correlating with increased motor vehicle activity 
and road runoff into the Tamar. There is a remark- 
able compositional uniformity of PAH throughout 
the polluted sediment core, indicating that the bio- 
geochemical transformation and exchange process- 
es (sorption/leaching; microbial breakdown; 
photo-degradation; etc.) which are known to 
govern the fate of experimentally-added or petrole- 
um-derived PAH, and which exhibit compound 


discrimination, appear not to affect PAH in the 
sediments. Using a linear free energy sediment- 
water exchange model to simulate the repartition- 
ing and exchange of individual PAH between the 
surface-mixed layer of sediment and water, it is 
demonstrated that the current PAH concentrations 
in sediments are between 2 and 5 orders of magni- 
tude greater than those expected from equilibrium 
partitioning with observed water concentrations. 
This implies that the PAH input to the sediments 
has been compositionally uniform and that the 
PAH are chemically inert. Sorptive exchange with 
the aqueous phase and hence the potential bioavai- 
lability of PAH appear restricted by the existence 
of occluded and other micro-morphologically inert 
forms of particle-bound PAH. (Author's abstract) 
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SELENIUM ACCUMULATION IN MAMMALS 
EXPOSED TO CONTAMINATED CALIFOR- 
NIA IRRIGATION DRAINWATER, 

Patuxent Wildlife Research Center, Laurel, MD. 
D. R. Clark. 

The Science of the Total Environment STENDL, 
Vol. 66, p 147-168, October 1987. 1 fig, 16 tab, 30 
ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Water pollution effects, *Bioaccumula- 
tion, *Selenium, *Irrigation effects, *California, 
Population exposure, Tissue analysis, Heavy 
metals, Food chain, Food habits, Toxicity, Mam- 
mals, Voles, Birds. 


In May 1984, 332 mammals of 10 species were 
collected at Kesterson Reservoir (San Joaquin 
Valley, Merced Co., CA), which had received 
selenium-laden irrigation drainwater, and at the 
nearby Volta Wildlife Area, which had not. The 
study concentrated on the California vole (Micro- 
tus californicus); 88 were taken at Kesterson, 89 at 
Volta. Mean selenium concentrations in livers 
were as much as 522 times higher at Kesterson. 
There were species-to-species differences at Kes- 
terson; higher selenium concentrations occurred in 
carnivorous species and/or species that feed on 
foods closely linked to pond water. There were 
also pond-to-pond differences at Kesterson; drain- 
water historically was delivered to Ponds | and 2, 
where concentrations in 1984 were higher, with 
subsequent flow to other ponds, where they were 
lower. Whereas none of 50 adult female voles from 
Kesterson was pregnant, 12 of 41 (29%) from 
Volta were pregnant. However, this cessation of 
reproductive activity at Kesterson was probably 
not due to selenium toxicity but could have result- 
ed because drying conditions at Kesterson forced 
voles to a seed diet earlier than at Volta. One 
malformation was found among five embryonic 
litters of three species from Kesterson. Mammals 
seem much less susceptible to selenium-induced 
embryonic abnormalities than birds. No adverse 
impacts of selenium on wild mammals were dem- 
onstrated; however, some sensitive species might 
have been extirpated from Kesterson before this 
study began. In addition, high concentrations in 
small mammal species at Kesterson may threaten 
predatory birds and mammals that feed on them, 
with the endangered San Joaquin kit fox (Vulpes 
macrotis mutica) of particular concern. (Author's 
abstract) 
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CHILDREN’S BLOOD LEAD AND EXPOSURE 
TO LEAD IN HOUSEHOLD DUST AND 
WATER - A BASIS FOR AN ENVIRONMEN- 
TAL STANDARD FOR LEAD IN DUST, 
Edinburgh Univ. (Scotland). Dept. of Geology. 
D. P. H. Laxen, G. M. Raab, and M. Fulton. 

The Science of the Total Environment STENDL, 
Vol. 66, p 235-244, October 1987. 3 fig, 2 tab, 23 
ref. 


Descriptors: *Water pollution sources, *Lead, 
*Plumbing, Blood analysis, *Drinking water, Pop- 
ulation exposure, Scotland, Heavy metals. 


A study of 495 children in Edinburgh, Scotland 
shows a significant relationship between lead in 
dust vacuumed from the floors of the children’s 
homes and their blood lead levels. A multiple 


regression analysis incorporating drinking water 
and household dust estimates that a 1,000 micro- 
grams/g increase in dust lead concentration would 
increase blood lead by 1.9 micrograms/dL, for a 
child with the median population blood lead of 
10.1 micrograms/dL. Water lead concentrations 
reflect the combination of lead plumbing in older 
homes with a soft water supply. About 21% of the 
population provided cold water samples with a Pb 
concentration >50 micrograms/liter. When exam- 
ined individually, both kitchen cold water and dust 
lead concentrations were significantly related to 
the children’s blood lead. (Alexander-PTT) 
W88-06439 


ADSORPTION OF COPPER, CADMIUM AND 
LEAD FROM AQUEOUS SOLUTION TO THE 
KAOLINITE/WATER INTERFACE, 

Bern Univ. (Switzerland). Dept. of Inorganic 
Chemistry. 

For primary bibliographic entry see Field 2K. 
W88-06440 


MODELLING PESTICIDE TRANSPORT WITH 
A THREE-SITE SORPTION SUB-MODEL: A 
FIELD TEST, 

Institute for Pesticide Research, Wageningen 
(Netherlands). 

J. J. T. 1. Boesten. 

Netherlands Journal of Agricultural Science 
wae Vol. 35, No. 3, p 315-324, 1987. 6 fig, 
13 ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Ethoprophos, *Model studies, *Pesti- 
cides, Sorption, Field tests, Transport, Transforma- 
tion, Organic compounds. 


Field measurements of the behavior of the nemati- 
cide ethoprophos in the winter half-year were used 
to test a previously developed transport model in 
three soil types. In the model, the phase is assumed 
to be homogeneous. The sorption sites are divided 
in three classes: sorption at class-1 sites is continu- 
ously in equilibrium with the liquid phase, whereas 
sorption equilibration at class-2 and class-3 sites 
takes place at time scales of days and months, 
respectively. The model explained the field-meas- 
ured transport of ethoprophos satisfactorily. The 
effect of ignoring the long-term sorption equilibra- 
tion process (i.e. sorption at class-3 sites) on calcu- 
lated concentration profiles was much smaller than 
that found in a study reported for the herbicide 
cynazine in a loamy sand soil. It i shown that this 
difference in effect is related to a difference in the 
transformation rate coefficient. (Author's abstract) 
W88-06441 


STORMWATER CONTAMINATION AT AIR- 
PORTS AND REMEDIAL OPTIONS - WITH 
PARTICULAR REFERENCE TO STANSTED, 

J. Gay, R. Jeffcoate, P. J. Dunn, and J. E. 
Hawkins. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 253-262, 
December 1987. 


Descriptors: *Water pollution sources, *Path of 
Pollutants, *Storm water, *Airports, *Deicing, 
*Drainage, *Runoff, Organic chemicals, Design 
standards, Stansted, England. 


The general problem of stormwater contamination 
at airports and the particular case at Stansted (Eng- 
land) are considered. In winter, the concentrations 
of glycol and ammonia (from urea) in stormwater 
at inland airports can be well in excess of the 
discharge standards likely to be imposed by region- 
al water authorities. In summer, the major prob- 
lems relate to potential contamination from oils, 
detergents, and chemical spillages. The particular 
problems associated with glycol require that the 
search for alternatives to glycol-based materials for 
de-icing of aircraft (and runways) should continue. 
Centralized de-icing facilities may be appropriate 
for medium sized airports but appear to impose 
unacceptable operating constraint on a large air- 
port and would be less effective on small airports 
where runway de-icing represents the major pro- 





portion of glycol use. Stormwater drainage layouts 
for new airports in environmentally sensitive areas 
should enable non-contaminated run-off to be 
drained separately. Ideally, stand and apron areas 
should also be drained separately; in this manner 
there is flexibility for tackling the problem in 
future if new chemicals or treatment systems 
evolve. The: possibility of utilizing part of any 
hydraulic balancing storage to contribute towards 
storage for contaminated flows in winter thereby 
enabling loads upon any treatment system to be 
balanced should be investigated. When designing 
airport developments in cold, wet climates, the 
problem of stormwater contamination in winter is 
no longer one which can be given only passing 
consideration. particularly in inland areas. (Alexan- 
der-PTT) 

W88-06451 


RADIOACTIVITY MONITORING OF THE 
WATER CYCLE FOLLOWING THE CHERNO- 
BYL ACCIDENT, 

North West Water Authority, Warrington (Eng- 
land). 

F. Jones, and R. G. Castle. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 205-217, 
October 1987. 8 fig, 11 tab, 9 ref. 


Descriptors: *Water pollution sources, *Path of 
Pollutants, *Radioactivity, *Chernobyl, *Water 
analysis, *Monitoring, *Fallout, *Wastewater 
treatment, Water treatment, Waste disposal, Catch- 
ment areas, United Kingdom. 


Details are given of the radioactivity monitoring 
program following the Chernobyl accident. Meas- 
urements of gross beta activity in samples of rain- 
water, raw water, treated water, waste products 
from water treatment plants, and sewage sludges, 
are tabulated. On a limited sampling regime fallout 
in the Longdendale water catchment, three months 
after the accident, was investigated and shown to 
be mainly absorbed onto grass and soil. Water 
treatment processes were found to be effective in 
removing radioactive fallout from raw water, and 
concentrating it into the waste treatment products. 
The disposal of these waste products is discussed. 
(Author's abstract) 

W88-06467 


UPTAKE AND EXCRETION OF ORGANOCH- 
LORINE PESTICIDES BY NEREIS VIRENS 
UNDER NORMOXIC AND HYPOXIC CONDI- 
TIONS, 

Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 

K. Haya, and L. E. Burridge. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 170-177, 
February 1988. 2 fig, 1 tab, 14 ref. 


Descriptors: *Path of pollutants, *Bioaccumula- 
tion, *Population exposure, *Worms, *Pesticides, 
Aerobic conditions, Anaerobic conditions, Toxici- 
ty, Organochlorine compounds, Excretion, Model 
studies, Labelled compounds, Dissolved oxygen, 
DDT, Dieldrin, Endosulfan, Tides. 


The bioaccumulation of endosulfan, dieldrin and 
DDT by Nereis virens was measured under nor- 
moxic and hypoxic conditions. Worms were col- 
lected from Passamaquoddy Bay (Canada). Endo- 
sulfan concentration in water was not different in 
the hypoxic and normoxic exposures. Worms ex- 
posed to hypoxia at 7 deg C survived for 400 h. 
However, worms sampled after 400 h in hypoxic 
conditions appeared to be near death. There was 
very little excretion of the organochlorine pesti- 
cides during the depuration phase except for endo- 
sulfan. The excretion of the organochlorines could 
be described reasonably well by the one-compart- 
ment model (depuration phase). In all cases, hy- 
poxia had no effect on the excretion rates. Several 
anomalies were observed in the DDT experiments. 
The concentration in worms was maximum after 
96 h of exposure to 14C-DDT. However, maxi- 
mum concentration of DDT in worms was 
reached after 24 and’ 48 h of exposure to non- 
radiolabeled DDT in normoxic and hypoxic sea- 
water, respectively. By 96 h the concentrations 
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had dropped significantly. Uptake of radioactivity 
during exposure to 14C-DDT was linear, but 
uptake of DDT during exposure to non-radiola- 
beled DDT was not. At similar exposure concen- 
trations the maximum uptake of DDT was higher 
for the non-radiolabeled exposure than for the 
14C-DDT exposure. The maximum uptake of diel- 
drin was also greater during exposure to non- 
radiolabeled dieldrin than to radiolabeled dieldrin. 
There was no difference in uptake rate constants of 
dieldrin for worms held in hypoxic or normoxic 
conditions. The results suggest that the bioaccumu- 
lation rates of organochlorines are greater under 
hypoxic than normoxic conditions for N. virens. 
This probably due to increased water flow over 
the parapodia under hypoxic conditions. This re- 
sponse is more effective in burrows than in the free 
swimming form. Thus the differences in uptake of 
organochlorines by worms may be quite different 
at high tide compared to that at low tide. The 
results did not indicate a relationship between the 
response of Nereis to hypoxia and resistance to the 
toxic effects of organochlorines. (Alexander-PTT) 
W88-06474 


TRACE ELEMENTS IN FISH FROM THE ARA- 
BIAN GULF AND THE SHATT AL-ARAB 
RIVER, IRAQ, 

Basrah Univ. (Iraq). Marine Science Centre. 

J. Abaychi, and H. T. Al-Saad. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 226-232, 
February 1988. 1 fig, 2 tab, 7 ref. 


Descriptors: *Heavy metals, *Arabian Gulf, *Shatt 
al-Arab River, *Fish, *Path of pollutants, *Bioac- 
cumulation, *Population exposure, Sediments, 
Food habits, Food chain, Cadmium, Cobalt, Chro- 
mium, Copper, Iron, Manganese, Nickel, Lead, 
Vanadium, Zinc, Iraq, Tissue analysis. 


An investigation was carried out on the concentra- 
tion of Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, V and Zn 
in the following fish species from the Arabian 
Gulf: Tylosurus strongylurus, Eleuthcoronema te- 
tradactum, Pomadasys arel, Platycephalus indicus, 
Ilisha elongata, Thryssa hamiltonii, Arius thalas- 
sinus, Acanthophagrus luteus, Johnieops sina, Liza 
dussumeiri, Hilsa ilisha, Nematolosa nasus and Oto- 
liths argenteus, and on species from the Shatt al- 
Arab River: Mesopotamichthys sharpeyi, Barbus 
xanthopterus, Barbus scheich, Aspius vorax, Cy- 
prinus carpio, and Barbus grypus. Trace element 
levels in sediment samples from the area were also 
determined. Fish and sediments were collected 
from the Shatt al-Arab River and N. W. Arabian 
Gulf (Khawr al-Zubair area) during January 1986. 
It can be seen that, in general, concentrations of 
Cd, Mn, Pb in species studied were lower than the 
baseline concentrations, while those for Co, Cr, 
Cu, N, V and Zn were relatively higher. However, 
all the concentrations obtained are much lower 
than those reported at heavily polluted sites. No 
significant correlation was observed between trace 
element concentrations in fish muscles and their 
feeding habits, i.e., pelagic, filter or bottom feeders 
or between the concentrations and fish positions in 
the food chain, i.e., herbivorous, omnivorous or 
carnivorous. No significant differences were ob- 
served between the concentrations of trace ele- 
ments in sediments from the Shatt al-Arab River 
and those from N. W. Arabian Gulf. A comparison 
of the concentrations obtained with those reported 
as an average for continental crust show that the 
concentrations obtained are, in general, lower indi- 
cating the absence of pollution by trace elements 
with the exception of Pb in the Shatt al-Arab River 
which shows rather high concentrations. This may 
be attributed to heavy automobile traffic at the city 
of Basrah. (Alexander-PTT) 

W88-06480 


ORGANOCHLORINE PESTICIDE RESIDUES 
IN FISH FROM SOUTHERN ITALIAN 
RIVERS, 

Naples Univ. (Italy). Ist. 
Preventiva. 

R. Amodio-Cocchieri, and A. Arnese. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 233-239, 
February 1988. 1 fig, 3 tab, 11 ref. 
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Descriptors: *Pesticides, *Fish, *Rivers, *Italy 
*Path of pollutants, *Bioaccumulation, *Popula- 
tion exposure, Organochlorine compounds, Tissue 
analysis, Endosulfan, Aldrin, Heptachlor, Lindane, 
DDT. 


The occurrence and the magnitude of chlorinated 
pesticide aquatic pollution in southern Italy was 
evaluated by the analysis of some permanent fresh- 
water fish species. Sampling of fish came from four 
rivers in continental southern Italy, running 
through the Abruzzi, Lazio, Campania and Basili- 
cata regions: Garigliano, Volturno, Calore and 
Sele. Garigliano, Volturno and Sele rivers flow 
into Tirrenian sea, while Calore river flows into 
Volturno. Quantifiable residues of Aldrin, Hepta- 
chlor epoxide and DDT group were found in 
100% of the fishes from Garigliano river; Lindane 
in 88%; Dieldrin in 63%; Heptachlor in 21% while 
Endosulfan was never detected. Aldrin, Hepta- 
chlor epoxide and DDT group compounds were 
detected in 100% of fishes from Volturno river. 
Detectable levels of Aldrin, Dieldrin, Heptachlor 
epoxide, Lindane and DDT group pesticides were 
present in 100% of the fishes from Calore river. In 
the fishes collected from Sele river, residues of 
Heptachlor epoxide and DDt group had a preva- 
lence of 100%. DDT group and Heptachlor epox- 
ide are the compounds found more frequently in all 
the collected fishes, while the lowest prevalence 
was that of Endosulfan. Residue levels of DDT 
exceeded in any case the combined concentrations 
of the other pesticides, in all the fishes from all the 
sampling locations. Among the analyzed fish spe- 
cies, the lowest residue levels have been observed 
in common carp and in tench. The prevalence of 
the monitored organic contaminants was quite 
higher in fishes from Calore river than from Garig- 
liano, Volturno and Sele rivers. The analysis of 
permanent freshwater fish species from rivers in 
southern Italy demonstrates a quite low level of 
pollution by organochlorine pesticides. (Alexan- 
der-PTT) 
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AGRICULTURAL RUNOFF MODELING IN A 
SMALL WEST TENNESSEE WATERSHED, 
Memphis State Univ., TN. Dept. of Civil Engi- 
neering. 

L. W. Moore, H. Matheny, T. Tyree, D. Sabatini, 
and S. J. Klaine. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 242-249, February 
1988. 11 fig, 5 tab, 18 ref. 


Descriptors: *Agricultural runoff, *Hydrology, 
*Computer programs, *Watersheds, *Model stud- 
ies, Prediction, Equations, Field tests, Catchment 
areas, Drainage, Runoff, Calibration, Sediments, 
Simulation, Atrazine, Nitrogen, Suspended solids, 
Tennessee. 


The application of Hydrological Simulation Pro- 
gram in FORTRAN (HSPF) to agriculture runoff 
data was examined. An 18 hectare watershed 
planted in corn was secured along its perimeter 
and all runoff from the conventionally tilled field 
was directed to a single discharge structure 
equipped with an H-flume, continuous flow re- 
corder, and automatic sampling equipment. Data 
on runoff, suspended solids, nitrogen forms, and 
atrazine over a 19-month period were used to 
develop a preliminary calibration of the model. 
Simulation of runoff and sediment was generally 
good, while simulation of atrazine and soluble ni- 
trogen forms was fair. (Author's abstract) 
W88-06493 


DISTRIBUTION OF PARTIAL SUMS WITH 
APPLICATIONS TO DAM CAPACITY AND 
ACID RAIN, 

McGill Univ., Montreal (Quebec). 

For primary bibliographic entry see Field 7C. 
W88-06499 


TESTING FOR NON-LINEAR SHIFTS IN STA- 
TIONARY PHI-MIXING PROCESSES, 
McMaster Univ., Hamilton (Ontario). Dept. of Ma- 
tematical Sciences. 
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DYNAMIC-STOCHASTIC APPROACH FOR 
MODELLING ADVECTION-DISPERSION 
PROCESSES IN OPEN CHANNELS, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 2E. 
W88-06515 


ANALYSIS OF CURRENT METER DATA FOR 
PREDICTING POLLUTANT DISPERSION, 
Georgia Inst. of Tech.. Atlanta. School of Civil 
Engineering. 

P. J. W. Roberts. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 351-361, 6 fig, 5 ref. 


Descriptors: *Dispersion, *Current meters, *Path 
of pollutants, *Wastewater outfalls, *Water cur- 
rents, Tides, Wastewater disposal, Diffusion, Tur- 
bulence, San Francisco, Pacific Ocean, Statistical 
analysis. 


Currents were measured near a proposed ocean 
outfall in the Pacific Ocean off San Francisco to 
examine their effects on the design and transport of 
the discharged sewage. The currents are discussed 
in terms of their low, tidal, and high frequency 
content. The tidal currents affect the wastewater 
on time scales of minutes to hours after release 
from the diffuser. The high frequency content af- 
fects the wastewater on time scales of hours, pri- 
marily through turbulent diffusion. The low fre- 
quency currents affect the long-term buildup of 
pollutants. Two distinct periods of low frequency 
current behavior exist. One had fairly rapid cur- 
rents to the Northwest, during which rapid flush- 
ing of the discharge site existed. These currents 
would be well approximated by the first compo- 
nent of a multiple principal component analysis. 
During the other periods, which can last for sever- 
al weeks, the currents were slow and poorly de- 
fined. Poor flushing would be expected for these 
periods, and the multiple principal component 
analysis may not be useful for these times. (See also 
W88-06496) (Lantz-PTT) 
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NUTRIENT TRENDS AND LAND’ USE 
CHANGES IN SELECTED WATERSHEDS IN 
THE LOWER SUSQUEHANNA RIVER BASIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA 


R. E. Edwards, and E. E. Seay. 

Susquehanna River Basin Commission Publication 
No. 112, December 1987. 108 p, 11 fig, 23 tab, 39 
ref, append. 


Descriptors: *Water pollution sources, *Pennsyl- 
vania, *Water quality, *Susquehanna River, *Land 
use, *Environmental effects, *Nonpoint pollution 
sources, Sherman Creek, Conewago Creek, Co- 
dorus Creek, Conestoga River, Yellow Breeches 
Creek, Phosphorus, Ammonia, Nitrogen com- 
pounds, Inorganic compounds, Pollutant load, 
Fate of pollutants, Water pollution sources. 


Monthly water quality data from ten stations in 
seven watersheds of the Lower Susquehanna River 
Basin (Pennsylvania) were analyzed for trends in 
total phosphorus, total ammonia-nitrogen, total ni- 
trite-nitrogen, total nitrate-nitrogen, and total inor- 
ganic nitrogen concentrations and loads. Changes 
in land use activities in six counties were also 
investigated to make land use/nutrient trend com- 
parisons. Based on the relationship between water 
quality trends and land use changes, a majority of 
the streams in the study area are affected by non- 
point sources of nutrients. The Conodoguinet 
Creek is primarily affected by point sources. 
Changes in the water quality occurred simulta- 
neously during a period of sewage treatment plants 
(STP) installations and upgrades. The Carlisle STP 
probably had the greatest impact on observed 


trends in nutrients. Water quality data from Yellow 
Breeches Creek suggested the absence of major 
degrading influences and limited impacts from 
man’s activities due to the large proportion of the 
watershed in forest areas. The implementation of 
phosphorus reduction and removal techniques at 
STPs in the Swatara Creek watershed coincided 
with decreasing trends in phosphorus load. 
Streams draining agricultural areas of the water- 
shed exhibited increasing trends in nitrate-nitrogen 
and inorganic nitrogen concentrations. The highest 
concentrations and loadings of nutrients were re- 
corded on the Conestoga River, largely because of 
intense agricultural activities. The Sherman Creek 
watershed is characterized as a rural, mountainous 
region with small isolated areas of population and 
agricultural activities. As a result, the surface 
waters are relatively pristine. The evaluation of the 
water quality data in the West Conewago Creek 
indicated the occurrence of nutrients may have 
resulted from agricultural activities. The. contribu- 
tion from municipal and industrial point sources is 
relatively insignificant. The surface waters of the 
Codorus Creek Watershed suffer from nutrient en- 
richment problems associated with domestic 
sewage and industrial waste discharges, urban 
runoff, and agricultural sources. In summary, the 
total phosphorus concentration in the region shows 
a general downward trend while total inorganic 
nitrogn is trending upward. The results of statisti- 
cal analyses indicate that the majority of the trends 
are due to man’s activities. (Lantz-PTT) 
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ACID DEPOSITION: A CHALLENGE FOR 
EUROPE. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-751725. 
Price codes A18 in paper copy, AOI in microfiche. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). 429 p. 
Edited by H. Ott, and H. Stangl. 


Descriptors: *Water pollution sources, *Environ- 
mental effects, *Conferences, *Acid rain, Air pol- 
lution, Path of pollutants, Water pollution control, 
Water pollution prevention. 


Papers given at a symposium, ‘Acid Deposition: A 
Challenge for Europe’, September 19-21, 1983, are 
presented in this volume. Topics of the symposium 
were: (1) origin, transport, conversion and deposi- 
tion of air pollutants; (2) effects of air pollutants 
and acid deposition; and (3) abatement strategies. 
(See W88-06560 thru W88-06571) (Lantz-PTT) 
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AIR POLLUTION, EMISSION AND AMBIENT 
CONCENTRATIONS, 

Norsk Inst. for Luftforskning, Kjeller. 

B. Ottar. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 33-47, 8 
fig, 4 tab, 30 ref. 


Descriptors: *Acid rain, *Water pollution sources, 
*Air pollution, *Industrial plants, *Europe, *Acidi- 
fication, Chemical industry, Volatile organics, Hy- 
drocarbons, Trace elements, sulfur compounds, Ni- 
trogen compounds. 


The amounts of atmospheric contaminants released 
by fuel combustion, industrial production and the 
extensive use of chemicals make it necessary to 
consider seriously the capacity of the atmosphere 
and environment to receive the various compo- 
nents without substantial adverse effects. Emis- 
sions, observed concentrations and some character- 
istics of regional air pollution in Europe are dis- 
cussed in relation to the acidification of precipita- 
tion and the occurrence of photochemical oxi- 
dants. Also, the emissions of volatile hydrocarbons, 
halogenated hydrocarbons and trace elements are 
considered. Although the natural emissions of 
sulfur and nitrogen compounds integrated over the 
whole earth are of the same order of magnitude as 
the anthropogenic emissions, this is of little conse- 
quence. In the density populated and highly indus- 
trialized parts of Europe the anthropogenic emis- 
sions are the only cause for concern. Annual mean 


concentration and deposition fields for the air pol- 
lutants show evident relations to the emission pat- 
terns for the same substances. Also analysis of the 
short term variations with wind direction indicate 
the location of the major sources. Generally, more 
detailed information is required concerning the 
short term variations of all the factors involved. 
This also concerns the emission survey. It is an 
important point, because some of the observed 
effects may depend as much on short term peak 
values as on the accumulated impact of the pollut- 
ants on soil and water chemistry. (See also W88- 
06559) (Lantz-PTT) 
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RESIDENCE AND TRANSPORT OF POLLUT- 
ANTS IN THE ATMOSPHERE - A METEORO- 
LOGICAL PROBLEM, 

Royal Netherlands Meteorological Inst., De Bilt. 
J. Van Dop. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 48-57, 3 
fig, 12 ref. 


Descriptors: *Acid rain, *Path of pollutants, *Air 
pollution, *Meteorology, Air circulation, Model 
studies, Sulfur compounds, Nitrogen compounds. 


A review is given of some of the problems in- 
volved in modelling the transport of air pollution. 
The complicated atmospheric flow field inhibits an 
accurate determination of the fate of material re- 
leased in the atmosphere. Some dynamical proper- 
ties of the atmospheric boundary layer are ex- 
plained. There are two fundamental approaches to 
the description of atmospheric transport: the La- 
grangian approach and the Eulerian approach. The 
former is conceptually the simpler one; it consists 
of the description of the motion of air parcels, 
which are carried along by the mean wind, uptak- 
ing and depositing pollutants as they go. In the 
latter. approach, the modelling domain is divided 
up into small fixed boxes. The pollutant content of 
each box is determined by the exchange processes 
with the six neighboring boxes, and by the pres- 
ence of sources and sinks in the box. Particular 
properties of both approaches are discussed, and a 
review is given of recent and on-going modelling 
activities. Regarding the acid deposition problem it 
is pointed out that simple trajectory models de- 
scribe the transport (and deposition) of sulfur com- 
pounds with an accuracy of a factor two or better, 
when yearly averages are considered. This accura- 
cy might be feasible for nitrogen related com- 
pounds, too. If more components (e.g., ozone and 
related compounds) have to be taken into consider- 
ation transport modelling becomes progressively 
more complex. Finally, it is observed that if, in the 
framework of policy and abatement scenarios, dif- 
ferent source categories have to be distinguished, 
most existing models would have inadequate verti- 
cal and horizontal spatial resolution. (Long range) 
transport modelling, however, is in a state of con- 
tinuous development. It will remain an important 
tool for the interpretation of ambient measure- 
ments. For the determination of dry deposition, 
atmospheric modelling is vital, since reliable meas- 
urements are difficult to carry out and still not 
conclusive. (See also W88-06559) (Lantz-PTT) 
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FORMATION OF ATMOSPHERIC ACIDITY, 
UKAEA Atomic Energy Research Establishment, 
Harwell (England). 

R. A. Cox, and S. A. Penkett. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 58-81, 
10 fig, 2 tab, 78 ref. 


Descriptors: *Water pollution sources, *Acid rain, 
*Chemical reactions, *Oxidation, Photochemistry, 
Nitrogen compounds, Air pollution, Sulfur com- 
pounds, Path of pollutants, Aerosols. 


Atmospheric oxidation is a natural process which 
is largely driven by photochemistry. In the case of 
oxides of nitrogen and sulfur emitted from the 
combustion of fossil fuels, oxidation leads to the 





formation of strong acids which cause acidification 
of rain in areas far removed from their sources. 
The mechanisms of the various oxidation processes 
are dealt with in this paper. They can occur in the 
gas phase, in liquid droplets or possibly on the 
surface of some aerosol particles. They are very 
complex and involve free radicals, such as the 
hydroxyl radical, strong oxidant molecules, such as 
ozone and hydrogen peroxide, and transition metal 
catalysts. (See also W88-06559) (Lantz-PTT) 
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INVESTIGATION OF THE WET AND DRY 
DEPOSITION OF ACIDIC AND HEAVY- 
METAL COMPONENTS, 

Frankfurt Univ. (Germany, F.R.). Inst. fuer Me- 
teorologie und Geophysik. 

H. W. Georgii, E. Rohbock, and C. Perseke. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 82-101, 
11 fig, 3 tab, 20 ref. 


Descriptors: *Air pollution, *Path of pollutants, 
*Acid rain, *Trace gases, *Heavy metals, *West 
Germany, Water pollution sources, Trace ele- 
ments, Precipitation, Aerosols, Particle size. 


The transfer of reactive atmospheric trace-gases 
and of aerosols from the atmosphere to the earth 
surface is carried out by dry and wet deposition. 
Wet deposition can be recognized as the product 
of the precipitation rate and the concentration of 
trace substances in precipitation. The regional wet 
and dry deposition of acidic compounds and of 
heavy metal-aerosols resulting from measurements 
in a network in the Federal Republic of Germany 
are discussed and compared with available data 
from other parts of Europe. Maxima of wet deposi- 
tion are found in polluted areas with high concen- 
trations of trace substances in rain but also in 
nonpolluted areas with elevated precipitation rate. 
With respect to the ratio of wet to dry deposition 
of heavy metal aerosols, the size range of the 
relevant particles is of major importance. Metals 
bound on submicron particles are primarily re- 
moved by wet deposition, while metals bound on 
coarse particles are predominantly removed by dry 
deposition. (See also W88-06559) (Lantz-PTT) 
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FACTORS CONFOUNDING EVALUATION OF 
AIR POLLUTION STRESS ON FORESTS: POL- 
LUTION INPUT AND COMPLEXITY, 

Yale Univ., New Haven, CT. School of Forestry 
and Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W88-06566 


EFFECTS OF ACID DEPOSITIONS ON 

AQUATIC ECOSYSTEMS, 

Swedish Environmental Research Inst., Goete- 

borg. 

For primary bibliographic entry see Field 5C. 
88-06567 


ECOLOGICAL EFFECTS OF DEPOSITED SUL- 
PHUR AND NITROGEN COMPOUNDS, 
Department of the Environment, London (Eng- 
land). 

For primary bibliographic entry see Field 5C. 
W88-06571 


GROUNDWATER CHEMISTRY AT YUCCA 
MOUNTAIN, NEVADA, AND VICINITY, 

Los Alamos National Lab., NM. 

For primary bibliographic entry see Field 2F. 
W88-06601 


DEVELOPMENT OF A COMPUTERIZED 
DATA BASE FOR LOW-LEVEL RADIOACTIVE 
WASTE LEACHING DATA: TOPICAL 
REPORT, 

Brookhaven National Lab., Upton, NY. Dept. of 
Nuclear Engineering. 

For primary bibliographic entry see Field 7C. 
W88-06604 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


GROUNDWATER MONITORING HANDBOOK 
FOR COAL 
MENT, 
Kaman Tempo, Santa Barbara, CA. 

For primary bibliographic entry see Field 7A. 
W88-06605 


AND OIL SHALE DEVELOP- 


IMPACT OF PESTICIDES ON GROUND 
WATER CONTAMINATION, 

Environmental Research Lab., Athens, GA. 

R. F. Carsel, and C. N. Smith. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-199592. 
Price codes: A02 in paper copy, AOI in microfiche. 
een No. EPA/600/D-87/195. 1987. 13 p, 
15 ref. 


Descriptors: *Pesticides, *Water pollution sources, 
*Groundwater pollution, *Water pollution effects, 
Agriculture, Solute transport, Water supply, 
Aquifers, Toxicity. 


An overview is presented of pesticide use and 
groundwater contamination since the publication 
of ‘Silent Spring.’ Progress in evaluation of this 
environmental problem is described, and some po- 
tential future issues are outlined. From the analysis 
of past and present pesticide use for agriculture, 
several conclusions were drawn: (1) Pesticide char- 
acteristics have changed from the nearly water- 
insoluble, strongly sorbed, nonmobile compounds 
of the past to more water-soluble, slightly sorbed, 
mobile compounds; (2) Groundwater contamina- 
tion by pesticides produced and used through the 
1960s probably was not an environmental problem; 
(3) Groundwater contamination by pesticides cur- 
rently produced and used is an environmental 
problem; (4) Low-level residues of pesticides iden- 
tified in groundwater generally may not present 
acute toxicity problems, but chronic effects will 
likely be of concern (assuming the toxicity is 
known); (5) Groundwater contamination from pes- 
ticide use does not necessarily mean that drinking 
water supplies will be affected unless the ground- 
water is the supply source. Privately owned shal- 
low wells in unconfined aquifers are probably at 
greater risk than large municipal wells in deeper, 
confined aquifers; and (6) Groundwater contamina- 
tion by pesticides involves some risk (pesticides by 
definition create this risk) and probably will have 
to be evaluated carefully in view of this risk poten- 
tial. Pesticides account for 20% of the total agri- 
cultural chemical market, and some 370,000 metric 
tons of chemicals involving approximately 600 
active ingredients are currently applied to agricul- 
tural land. (Lantz-PTT) 
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HEAVY METALS IN FINFISH AND SELECT- 
ED MACROINVERTEBRATES OF THE 
LOWER HUDSON RIVER ESTUARY, 

Montclair State Coll., Upper Montclair, NJ. Dept. 
of Biology. 

S. J. Koepp, E. D. Santoro, and G. DiNardo. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
273-286, 3 fig, 4 tab. 


Descriptors: *Fish, *Hudson River, *Heavy 
metals, *Crustaceans, *Mollusks, Estuaries, *Path 
of pollutants, Mercury, Cadmium, Lead, Zinc, 
Copper, Arsenic, Bioaccumulation, Biological 
magnification, Bass, Crabs, Perch, Herring, Floun- 
ders, Eel, Mussels, Shrimp. 


Seasonal samples of finfish, crustaceans, and bi- 
valves were taken at four New Jersey sites along 
the Hudson River estuary and were analyzed for 
levels of six heavy metals. With the exception of 
Hg (and to a lesser extent, Zn and Cu), metal 
concentrations were similar to levels reported for 
the same species throughout New Jersey. Cadmi- 
um concentrations in excess of 0.2 ppm were occa- 
sionally observed among striped bass and Atlantic 
silversides. The highest levels of Pb were found in 
predators such as the bluefish and striped bass. 
Blue crabs, blueback herring, and mummichog had 
the highest averages of mean Zn concentrations. In 
general, specimens of any species from the upper 
New York Bay had greater average concentrations 
of Zn than the same species from stations in the 
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lower Hudson River. While the overall average Cu 
concentration for the Atlantic herring was 41.0, a 
single pooled whole-body sample of this species 
from Caven Cove had 128.4 ppm Cu. Only a few 
species had As concentrations in excess of the New 
Jersey statewide average. American eels at 0.70 
ppm and mummichogs at 0.52 ppm had the highest 
average concentrations of As in the lower Hudson 
River estuary. Several samples of striped bass and 
bluefish from Caven Cove had As levels in excess 
of 1.0 ppm. The species most frequently encoun- 
tered at a majority of the stations were assigned to 
trophic categories on the basis of feeding prefer- 
ences of different size classes as follows: piscivores, 
invertivores, planktivores, scavengers, detritivores, 
and filter feeders. Trophic histograms for Zn, Cu, 
and As show that both Zn and Cu concentrations 
are significantly greater for all trophic groups in 
Upper New York Bay than in the two lower 
Hudson River stations. As concentrations are vari- 
able and show no clear pattern either for trophic 
groups or between locations. (See also W88-06638) 
(Geiger-PTT) 

W88-06646 


RECENT DISSOLVED OXYGEN TRENDS IN 
THE HUDSON RIVER, 

J. A. Leslie, K. A. Abood, E. A. Maikish, and P. J. 
Keeser. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
287-303, 8 fig, 1 tab. 


Descriptors: *Dissolved oxygen, *Hudson River, 
*Estuaries, *Fisheries, *Water quality, Manage- 
ment planning, Evaluation, Research priorities, 
Hydrologic data collections, Water quality con- 
trol, Seasonal variation, Environmental impact 
statement, Monitoring. 


Recent trends in water quality data along the 
Hudson River were examined to identify environ- 
mental problem spots, evaluate the effects of envi- 
ronmental management programs, determine 
whether previous conclusions are supported or 
rejected by the new data, and define the need for 
future analyses. Several comprehensive and easily 
accessible data bases were selected to provide a 
general idea of how riverwide dissolved oxygen 
(DO) profiles changed in the Hudson River during 
the 1970's. DO levels in the Hudson River showed 
a distinct seasonal variation. During the winter and 
spring, when flows were high and temperatures 
were low, DO levels were in the 9.0 mg/l - 12.0 
mg/I range over most of the river. A riverwide 
decrease in DO was observed during the summer, 
with sags close to or below the state standard 
observed at Albany and New York City. The mid- 
river levels were comparatively higher than, and 
showed seasonal variations similar to, those at the 
head and mouth of the estuary. Care must be taken 
not to extrapolate worst case conditions through 
time or space without sufficient data. The effects 
of environmental variables, particularly freshwater 
flow, on DO levels should be considered when 
making management decisions. It is recommended 
that scattered databases be consolidated into a 
single riverwide data base for ready access. (See 
also W88-06638) (Geiger-PTT) 
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PCB PATTERNS IN HUDSON RIVER FISH: I. 
RESIDENT FRESHWATER SPECIES, 

Russell Sage Coll., Troy, NY. Dept. of Chemistry. 
R. W. Armstrong, and R. J. Sloan. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
304-324, 5 fig, 6 tab. 


Descriptors: *Polychlorinated biphenyls, *Aro- 
clors, *Hudson River, *Fish, *Bioaccumulation, 
*Path of pollutants, Distribution patterns, Tissue 
analysis, Water pollution effects, Temporal distri- 
bution, Spatial distribution, Lipids, Fluvial sedi- 
ments. 


Studies on polychlorinated biphenyl (PCB) pat- 
terns in resident freshwater fishes were carried out 
as part of the Hudson River fish-monitoring 
project as a condition of the 1975 Settlement 
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agreement signed by General Electric Corporation 
and the New York State Department of Environ- 
mental Conservation. Results showed that standard 
fillets of resident Hudson River fish contain PCB 
concentrations that are highly correlated with their 
lipid contents. and are typically unrelated to the 
size of the fish. Lipid-based accumulation arises 
because of a relatively rapid PCB uptake by fish 
exposed to spatially uniform fluxes of lipophilic 
PCB. Between 1977 and 1978. total lipid-based 
PCB declined an average of 34% per year in 
comparable populations of resident species from 
Stillwater south to Catskill. These PCB declines 
have resulted from sharply declining rates of accu- 
mulation of Aroclor 1016. Fish levels of Aroclor 
1254, the more highly chlorinated mixture, did not 
decline appreciably in resident fish between 1977 
and 1980. Declining patterns of PCB contamina- 
tion have appeared during a period of stable flow 
conditions, and do not reflect the potential impact 
of floodwater resuspension of sedimentary PCB 
residues. In spite of major declines, PCB levels in 
the flesh of nearly all fish sampled between Fort 
Edward and Troy continue to exceed FDA limits 
as do a number of lipid-rich resident species from 
the lower river. (See also W88-06638 and W88- 
06649) (Author's abstract) 
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PCB PATTERNS IN HUDSON RIVER FISH: II. 
MIGRANT AND MARINE SPECIES, 

New York State Dept. of Environmental Conser- 
vation, Albany. 

R. J. Sloan, and R. W. Armstrong. 

IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
325-350, 4 fig, 8 tab. 


Descriptors: *Polychlorinated biphenyls, *Aro- 
clors, *Fish, *Hudson River, *Bioaccumulation, 
*Path of pollutants, Bioindicators, Temporal distri- 
bution, Spatial distribution, Distribution patterns, 
Tissue analysis, Sturgeon, Lipids, Marine animals, 
Alewife, Smelt, Herring, Shad, Crab. 


Studies were conducted to determine if the poly- 
chlorinated biphenyl (PCB) accumulation pattern 
in migrant species is similar to that of resident 
species in the Hudson River, to evaluate particular 
species as indicators for describing further trends 
in PCB contamination, and to document current 
PCB concentrations in a variety of species, includ- 
ing those where insufficient temporal data are 
available to evaluate trends in PCB levels. Results 
showed that there have been substantial declines in 
PCB contamination in fish since 1977, but concen- 
trations of PCB in the lipids are still an order of 
magnitude higher than background levels. Delines 
in PCB levels of migrant and marine species is due 
to the reduction of Aroclor 1016. Average annual 
percent declines for total PCB, Aroclor 1016, and 
Aroclor 1254 have been 28%, 42%, and 5%, re- 
spectively. PCB concentration patterns in migrant 
and marine species usually were similar to those of 
resident and freshwater forms. Modifications of the 
normal accumulation pattern were evident in four 
migrant species that briefly enter the Hudson 
River to spawn and feed only minimally while 
they are in the river. PCB concentrations in these 
species were inversely related to body size. The 
order of PCB concentration was: rainbow smelt > 
blueback herring = alewife > male American 
shad > female shad. In general, PCB concentra- 
tions in a given species were slightly higher in 
upstream locations. Limited data indicated little 
variation between body organs when PCB concen- 
tration was expressed on a lipid basis. The Ameri- 
can eel and blue crab hepatopancreas had PCB 
concentrations > 5 ppm. Striped bass had average 
PCB levels of about 5 ppm while Atlantic stur- 
geon, shortnose sturgeon, blueback herring, ale- 
wife, American shad, rainbow smelt, Atlantic 
tomcod, and juvenile bluefish have PCB levels of 
< 5 ppm. (See also W88-06638 and W88-06648) 
(Geiger-PTT) 

W88-06649 


PCBS AND THE ENVIRONMENT. 

Volume I of a Three Volume Set. CRC Press, Inc., 
Boca Raton, FL. 1986. 228 p. Edited by John S. 
Waid. 


Descriptors: *Polychlorinated biphenyls, *Aro- 
clors, *Environmental effects, *Path of pollutants, 
*Bioaccumulation, Water pollution effects, Envi- 
ronmental impact statement, Biodegradation, Food 
chains, Air pollution, Aquatic life, Monitoring, Ec- 
ological effects, Soil contamination. 


This first volume of a three volume set contains ten 
chapters highlighting research on polychlorinated 
biphenyls (PCBs) and an extensive subject index. 
Topics covered in the chapters include: analytical 
chemistry of PCBs; chemistry and properties of 
PCBs in relation to environmental effects; the reli- 
ability of PCB analysis; atmospheric transport of 
PCBs to the oceans; solubility and soil mobility of 
PCBs; factors controlling bioaccumulation of 
PCBs; factors controlling bioaccumulation in food 
chains; distribution, behavior, and load of PCBs in 
the oceans; environmental monitoring of PCBs in 
terrestrial and aquatic organisms; and nonmetabo- 
lic alteration of PCBs. (See W88-06652 thru W88- 
06653 and W88-06664) (Geiger-PTT) 
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CHEMISTRY AND PROPERTIES OF PCBS IN 
RELATION TO ENVIRONMENTAL EFFECTS, 
Connecticut Agricultural Experiment Station, 
New Haven. 

B. L. Sawhney. 

IN: PCBs and the Environment. Volume I of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 47-64, 8 fig, 4 tab, 79 ref. 
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Polychlorinated biphenyls (PCBs) are a class of 
synthetic chlorinated organic compounds with bi- 
phenyl as the basic structural unit. Synthesis of 
most of the 209 chlorobiphenyls has been accom- 
plished by use of several preparation methods: 
phenylation or arylation of aromatic compounds, 
condensation reactions, and chlorination of bi- 
phenyl. Chlorination of biphenyl in the presence of 
a catalyst, such as iron filings or iron chloride is 
used for industrial preparations of PCBs. Solubility 
of PCBs in water and in organic solvents, such as 
lipids, greatly influence their transport and persist- 
ence in the environment. PCBs have very low 
vapor pressures which, like their solubiltiy in 
water, decrease with increased chlorination. While 
vaporization of PCBs sorbed on soil and sediment 
surfaces is reduced, their vaporization from aque- 
ous solutions is anomously high, given their low 
vapor pressure and high molecular weight. Trans- 
port and fate of PCBs in aquatic systems and their 
partitioning in different compartments of the envi- 
ronment depend to a large degree on the sorption- 
desorption reactions. In general, sorption increases 
with increase in chlorine content of the chlorobi- 
phenyl, and with surface area and organic carbon 
of the sorbent. The environmental breakdown of 
PCBs by photochemical degradation, biodegrada- 
tion, and thermal degradation and some degrada- 
tion products are considered. (See also W88-06651) 
(Geiger-PTT) 
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ATMOSPHERIC TRANSPORT OF PCBS TO 
THE OCEANS, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

E. Atlas, T. Bidleman, and C. S. Giam. 

IN: PCBs and the Environment. Volume I of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 79-100, 11 tab, 121 ref. 
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The collection techniques, concentration, and dep- 
osition of polychlorinated biphenyls (PCBs) from 
the atmosphere are examined. Suitable collection 
and analytical techniques are available to measure 


low concentrations of PCBs in the ambient atmos- 
phere. Direct determinations of wet deposition of 
PCB are rare, and there is still controversy con- 
cerning measurement and interpretation of dry 
deposition of atmospheric PCBs. Available data of 
PCB concentrations indicate an atmospheric reser- 
voir size of approximately 770000 kg. This reser- 
voir is small compared to other reservoirs of 
mobile PCBs in the environment. However, the 
atmosphere is still a major transport mechanism for 
distributing PCBs throughout the environment. It 
is estimated here that up to 98% of the PCBs 
entering the oceans is currently being deposited 
from the atmosphere. A maximum atmospheric 
input of 1700 tons/year of PCB is calculated. The 
most important mechanism for depositing PCBs 
from the atmosphere to the ocean surface are gas 
exchange and washout of particulate PCBs. Wash- 
out of gas-phase PCB is negligible. Dry deposition 
of particulate PCBs is only 5 to 10% of the wet 
deposition. However, there are still numerous un- 
certainties in the picture of PCB exchange with the 
ocean. The magnitude of PCB gas exchange with 
ocean surface waters is largely uncertain. Also, the 
model presented here is based on average proper- 
ties and ignores temporal and regional differences 
in PCB transfer. Factors such as air temperature, 
wind speed, storm frequency, rainfall rate, and 
other meteorological factors will exert an impor- 
tant influence on the pattern and rates of PCB 
movement over the oceans and need to be consid- 
ered in a detailed picture of PCB cycling between 
the oceans and the atmosphere. However, such a 
model will require more measurements of PCBs in 
the marine environment than are available. Finally, 
mass balance considerations should be applied to 
models of PCB cycling to set limits on observed 
and estimated concentrations and transport rates in 
the oceans. (See also W88-06651) (Author's ab- 
stract) 
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SOLUBILITY AND SOIL MOBILITY OF POL- 
YCHLORINATED BIPHENYLS, 

Illinois State Water Survey/Illinois State Geologi- 
cal Survey, Champaign. 

S. F. J. Chou, and R. A. Griffin. 

IN: PCBs and the Environment. Volume I of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 101-120, 8 fig, 7 tab, 64 ref. 
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Aqueous solubilities of polychlorinated biphenyls 
(PCBs) are low, ranging from 2.7 ppb for Aroclor 
1260 to 3500 ppb for Aroclor 1221. Water-soluble 
PCBs are richer in lower chlorinated isomers than 
were the original PCB fluids. PCBs are strongly 
sorbed by earth materials. There is a very high 
direct correlation between the total organic carbon 
content of the soil and the amount sorbed. The 
sorption and retention of PCBs by soils and soil 
constituents are influenced by the number of chlo- 
rine atoms in the molecule, the more highly chlor- 
inated derivatives being more tenaciously held. A 
linear regression relation for sorption of PCBs 
expressed on a unit carbon basis as a function of 
water solubility is presented. The correlation of 
sorption with compound n-octanol/water partition 
coefficients was also examined. PCBs are not read- 
ily mobile in soils when leached with aqueous 
solutions such as water or sanitary landfill lea- 
chates but are highly mobile when leached with 
organic solvents. Mobility of PCBs is proportional 
to their solubility in the leaching solvent and to the 
soil organic matter content. (See also W88-06651) 
(Author's abstract) 
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FACTORS CONTROLLING BIOACCUMULA- 
TION OF PCBS, 

Government Chemical Lab., Brisbane (Australia). 
G. R. Shaw, and D. W. Connell. 

IN: PCBs and the Environment. Volume I of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 121-133, 5 fig, 3 tab, 59 ref. 
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nification, Entropy, Gills. 


Some physicochemical factors affecting the uptake 
of polychlorinated biphenyls (PCBs) by biota are 
examined. Uptake of PCBs by terrestrial organisms 
occurs by absorption of PCBs in the atmosphere 
through the lung walls or epidermis, or by con- 
sumption of food containing PCBs and passage 
through the stomach walls. Uptake of PCBs by 
aquatic organisms occurs by absorption of PCBs in 
the water mass through the gills or epidermis, or 
by consumption of contaminated food. The degree 
of chlorination of the PCB molecule affects bioac- 
cumulation with the penta- and hexachloro isomers 
being accumulated to the greatest extent. The hal- 
flives of various PCBs in organisms are related 
exponentially to their degree of chlorination by 
weight. The n-octanol/water partition coefficient 
of the PCB molecule can be used to estimate 
bioaccumulation of PCBs in aquatic organisms. 
The log retention time of lipophilic compounds is 
linearly related to the log n-octanol/water parti- 
tion coefficient. The stereochemistry of the PCB 
molecules affects the strength of adsorption of 
these compounds onto surfaces. The most planar 
molecules are most strongly absorbed and those 
with more irregular shapes, particularly the two 
aromatic rings out of plane are comparatively 
weakly adsorbed. Since adsorption processes in- 
volve a decrease in free energy, the heat of adsorp- 
tion can give some index of the strength of bind- 
ing. The thermodynamics of PCB accmumulation 
in fish is reviewed. A number of models have been 
developed which provide a reasonably accurate 
representation of the bioaccumualtion mechanism. 
The use of first order kinetics with a variety of 
different compartments within the organism prob- 
ably provides the most accurate model. (See also 
W88-06651) (Geiger-PTT) 
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FACTORS CONTROLLING PCBS IN 
CHAINS, 

Government Chemical Lab., Brisbane (Australia). 
G. R. Shaw, and D. W. Connell. 

IN: PCBs and the Environment. Volume I of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 135-141, 27 ref. 
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The available evidence indicates that, as a general 
rule, biomagnification and food chain transfer are 
the major mechanisms for deposition of polychlori- 
nated biphenyls (PCBs) in the top carnivore mem- 
bers of terrestrial ecosystems. However, the over- 
all significance of biomagnification in aquatic eco- 
systems is less certain. Direct uptake from water 
and sediments appears to be the dominant process 
for many persistent pollutants including PCBs in 
unstructured food webs and at lower trophic 
levels. Thus, equilibrium mechanisms between in- 
dividual organisms and the water mass are the 
controlling factors. However, at higher trophic 
levels the information available suggests that bio- 
magnification is generally the major mechanism of 
PCB deposition. (See also W88-06651) (Author's 
abstract) 
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WHAT IS HAPPENING TO PCBS. ELEMENTS 
OF EFFECTIVE ENVIRONMENTAL MONI- 
TORING AS ILLUSTRATED BY AN ANALYSIS 
OF PCB TRENDS IN TERRESTRIAL AND 
AQUATIC ORGANISMS, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

V. F. Stout. 

IN: PCBs and the Environment. Volume I of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 163-205, 9 fig, 5 tab, 154 ref. 
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effects, Ecological effects, Food chains, Sampling, 
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Since voluntary restriction of polychlorinated bi- 
phenyl (PCB) usage began in 1970, PCB levels 
have fallen in some areas where they were previ- 
ously high, but are increasing in previously clean 
areas and remaining more or less constant where 
low levels were noted. These findings reflect the 
gradual spread of PCBs from earlier spots such as 
dumps, spills, estuarine disposal sites, and waste 
water discharges. Biological variability, environ- 
mental fluctuation, and evolving analytical tech- 
niques sometimes obscure the detection of PCB 
trends. Nonetheless, until the 680,000 ton reservoir 
of PCBs produced worldwide since 1929 is de- 
stroyed or immobilized, PCB residues will contin- 
ue to accumulate in aquatic and terrestrial orga- 
nisms. Factors affecting biological variability of 
trend assessments include: species, age and size of 
specimens, timing of collection, sex, collection site, 
natural biological fluctuations, tissues | 
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found that bioconcentrate PCBs. A mathematical 
model of PCB bioaccumulation in plankton was 
devised in 1982. The presence of PCBs has been 
shown to reduce phytoplankton biomass and size. 
The uptake and bioconcentration of PCBs by other 
aquatic invertebrates is discussed. The accumula- 
tion of PCBs in fish is closely related to the lipid 
content of the fish. Studies dealing with the metab- 
olism of PCBs by birds and mammals are dis- 
cussed. The biological half-lives and depuration 
rates of PCBs by various organisms are reviewed. 
(See also W88-06651) (Geiger-PTT) 
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MODIFICATION OF PCBS BY BACTERIA 
AND OTHER MICROORGANISMS, 
Fermentation Research Inst., Yatabe (Japan). 

K. Furukawa. 

IN: PCBs and the Environment. Volume II of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 89-100, 3 fig, 2 tab, 66 ref. 
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number of specimens and pooling of samples. The 
statistical methods used to report PCB residues can 
contribute to variations in assessments of PCB 
trends. Some results of small scale PCB monitoring 
programs are reviewed. Extensive monitoring pro- 
grams for PCBs that are discussed include: the 
Great Lakes; Southern California Bight, the 
Hudson River, California Mussel Watch, National 
Mussel Watch, Brown Pelicans programs, the Na- 
tional Pesticide Monitoring Program (NPMP) for 
estuarine organisms, the NPMP for starlings, the 
NPMP for ducks, and the NPMP for freshwater 
fishes. (See also W88-06651) (Geiger-PTT) 
W88-06657 


PCBS AND THE ENVIRONMENT. 
For primary bibliographic entry see Field 5C. 
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POLYCHLORINATED BIPHENYLS: ACCU- 
MULATION AND EFFECTS UPON PLANTS, 
Canterbury Univ., Christchurch (New Zealand). 
For primary bibliographic entry see Field 5C. 
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ACCUMULATION AND EFFECTS OF PCBS IN 
MARINE INVERTEBRATES AND VERTE- 
BRATES, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 

For primary bibliographic entry see Field 5C. 
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UPTAKE, RETENTION, BIODEGRADATION, 
AND DEPURATION OF PCBS BY ORGA- 
NISMS, 

Georgia Univ., Athens. Dept. of Food Science. 
M. K. Hamdy, and J. A. Gooch. 

IN: PCBs and the Environment. Volume II of a 
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tion effects, Path of pollutants, Biological magnifi- 
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Several factors affect polychlorinated biphenyl 
(PCB) bioaccumulation. These include: concentra- 
tion in the surrounding environment; duration of 
exposure; temperature; solubility of the pollutant; 
species age, weight, feeding habits and lipid con- 
tent; trophic level variations; and adsorption. Bac- 
teria capable of degrading PCBs can occur in 
response to PCB contamination. PCB can inhibit 
the growth of estuarine bacteria. Different bacteria 
degrade PCBs at different rates. Aroclors can in- 
hibit yeast growth and alter the growth pattern of 
fungi. PCBs are bioconcentrated in some yeasts. 
PCBs were found toxic to certain phytoplankton 
populations. Several marine diatoms have been 


pc *Biodegradation, Microorganisms, Mi- 
crobiological studies, Chlorinated hydrocarbons, 
Aroclors, Path of pollutants, Aquatic bacteria, De- 
composition, Water pollution effects. 


Metabolic breakdown of polychlorinated biphenyls 
(PCBs) by microorganisms is considered to be one 
of the major routes of environmental degradation 
for these widespread pollutants. Seven bacterial 
genera capable of degrading or resisting PCBs 
were recovered from estuarine and marine sam- 
ples. Strains of bacteria sensitive to PCBs are 
mainly amylolytic and proteolytic. There is rela- 
tively little information about interaction between 
PCBs and fungi or yeasts. In general the following 
relationships between chemical structure and mi- 
crobial breakdown of PCBs exist: degradation rate 
markedly decreases as chlorine substitution in- 
creases; PCBs containing two chlorines in the 
ortho-position of a single ring and each ring show 
a striking resistance to degradation. PCBs contain- 
ing all chlorines on a single ring are generally 
degraded faster than those containing the same 
number on both rings. Ring cleavage of PCBs 
which is common in bacteria has not been reported 
in fungi and yeasts. A variety of metabolic prod- 
ucts can be formed and accumulate from commer- 
cial PCB mixtures by bacteria. A number of bacte- 
rial strains are known to convert various PCB 
components into the corresponding chloroben- 
zoates, so that this oxidative route appears to be a 
common pathway for PCB degradation by bacte- 
ria. The role of various degradative plasmids in the 
total mineralization of some chlorinated synthetic 
compounds is demonstrated in a combination of 
PCB-degrading strains and chlorobenzoate-degrad- 
ing strains leading to total degradation of mono- 
and dichlorobiphenyls. (See also W88-06651) 
(Geiger-PTT) 
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USE OF ORGANISMS TO QUANTIFY PCBS IN 
MARINE AND ESTUARINE ENVIRONMENTS, 
Environmental Protection Agency, Kowloon 
(Hong Kong). 

For primary bibliographic entry see Field 5A. 
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PCBS AND THE ENVIRONMENT. 
For primary bibliographic entry see Field 5C. 
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DISPOSAL AND DESTRUCTION OF WASTE 
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New York State Dept. of Environmental Conser- 
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mental Engineering and Science. 
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The concentration of polychlorinated biphenyls 
(PCBs) in the water, sediment, and aquatic ecosys- 
tem of the Great Lakes has been a matter of 
concern for a number of years. The PCB concen- 
tration in Lake Michigan trout displayed a rela- 
tionship with age. The principal external sources of 
PCBs to the Great Lakes are: atmospheric input 
from precipitation and dry deposition; tributary 
inputs representing up-basin discharges of PCB 
and subsequent transport to the Lakes; and direct 
inputs of municipal and industrial PCB loads to the 
Lakes. A model for the physical-chemical fate of 
PCBs is described. Model results show that on a 
lake to lake basis, the highest total PCB concentra- 
tion in the water column is in western Lake Erie. 
A model of the fate of PCBs in aquatic ecosystems 
was devised and applied to a food chain in Lake 
Michigan. Model calculations indicate that PCB 
concentrations in lake trout are three to four times 
those in alewife. The increase in computed PCB 
concentration with increasing, trophic level is a 
direct consequence of the transfer of accumulated 
PCB from one level to the next. When a benthic 
component was added to the food chain to include 
an organism that interacted with lake sediments 
high in PCB levels, a mitigating effect on PCB 
bioaccumulation was evident, although the benthic 
component did not significantly alter the response 
of the food chain. A sensitivity analysis was con- 
ducted to assess the effect of solids-dependent PCB 
partitioning and sediment diffusion on PCBs. Re- 
sults suggest that such a relationship is more repre- 
sentative of the observed particulate and sediment 
PCB data in Lake Michigan. PCB impacts on 
human health have been recognized through fish 
advisories of the Great Lakes states and the prov- 
ince of Ontario. Health effects on human infants 
have been related to PCB dose obtained through 
the consumption of fish by expectant mothers and 
through the consumption of breast milk by their 
infants. (See also W88-06651) (Geiger-PTT) 
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PCBS IN THE BALTIC ENVIRONMENT, 
Naturhistoriska Riksmuseet, Stockholm (Sweden). 
M. Olsson. 

IN: PCBs and the Environment. Volume III of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
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The Baltic Sea is surrounded by industrialized 
nations which have contributed to its pollution by 
polychlorinated biphenyls (PCBs) and other chlor- 
inated hydrocarbons through improper waste dis- 
posal practices. Early fish studies indicated high 
levels of PCBs and DDT in pelagic species. Stud- 
ies of plankton near local discharges in Stockholm 
also showed high PCB levels. Studies on the sea- 
sonal variation in PCB and DDT levels show the 
importance of avoiding sampling during the spring 
after the spring flow. There are no reliable data 
showing an effect of PCBs upon Baltic fish. Stud- 
ies on the effects of PCBs and DDT on birds of the 
Baltic area show that DDT may be responsible for 
the lowered reproductive rate among several pop- 
ulations, while PCBs may cause an embryotoxic 
effect. The relationship between PCB contamina- 
tion of the Baltic Sea area and the decrease in 
populations of six mammalian species that inhabit 
that area (mink, otter, ringed seal, common seal, 


grey seal and common porpoise) was investigated. 
The impact of changes in legislation and the use of 
PCBs is seen in a trend of reduced levels of both 
DDT and PCBs in most parts of the Baltic Sea 
area. Experience gained from the Baltic PCB stud- 
ies and lessons that can aid in future management 
of the Baltic Sea area are discussed. (See also W88- 
06651) (Geiger-PTT) 
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IN: PCBs and the Environment. Volume III of a 
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Because of unique oceanographic and geographic 
characteristics, the Mediterranean Sea is vulnera- 
ble to the effects of anthropogenic pollutants such 
as polychlorinated biphenyls (PCBs). The major 
input sources are rivers in the northwestern sector, 
including the Adriatic Sea, and atmosphere fallout 
originating from industrial and urban areas of con- 
tinental Europe. Concentrations of PCBs in coastal 
waters are highly variable and indicate the influ- 
ence of coastal sources. Offshore levels of PCBs 
are lower and generally more uniform. PCB levels 
in open waters of the western Mediterranean tend 
to be slightly higher than those in the eastern 
basins. A trend toward reduction in PCB input 
during the latter half of the 1970s in open waters 
has been noted. Concentrations of PCBs in coastal 
sediments are high near input sources such as 
urban and industrial outfalls, but rapidly drop off 
in a seaward direction displaying levels more typi- 
cal of Mediterranean deep-sea sediments. PCB 
concentrations in coastal sediments from the east- 
ern Mediterranean are low and fall. within the 
range of values characteristic of levels in sediments 
from the open sea. PCB measurements in certain 
organisms have proven instrumental in identifying 
local spots of contamination. High PCB levels 
were found in mussels from areas near the Rhone 
and Ebro deltas and large industrialized cities such 
as Marseille and Genoa. Studies with various spe- 
cies of Mediterranean fish have demonstrated more 
or less the same trends. Surveys using coastal 
zooplankton and marine birds suggest that existing 
PCB levels are not unlike those measured in similar 
species from outside the Mediterranean. Temporal 
studies with zooplankton have demonstrated a de- 
crease in PCB levels during the period between 
approximately 1975 to 1980. PCB levels in open 
sea cetaceans are higher than those in cetaceans 
from the Atlantic. PCBs entering Mediterranean 
surface waters are rapidly sequestered by fine sus- 
pended particles, packaged into larger ones, and 
subsequently transported downward. (See also 
W88-06651) (Geiger-PTT) 
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Although polychlorinated biphenyls (PCBs) have 
been used fairly extensively in Australia, few stud- 
ies have been made of the effects of PCBs on 
Australian ecosystems. To place some perspective 


on PCB contamination in the Australian ecosys- 
tem, studies conducted on PCBs are outlined on a 
state-by-state basis for New South Wales, Queens- 
land, Victoria, and other areas of the country. 
Some data on PCB levels in the general population 
and in workers exposed to PCBs have been record- 
ed, but available results are inadequate to draw 
broad conclusions about the effects of PCBs. The 
bulk of PCBs entering human food chains appears 
to be via the aquatic environment: The current 
situation with respect to PCB contamination of 
most biota in Australia might persist, or PCB con- 
centrations may increase gradually as a result of 
deposition from the atmosphere but fail to reach 
the levels that exist at present in biota dwelling in 
the Northern Hemisphere. Incineration is probably 
the most cost-effective method for the complete 
destruction of PCBs. In Queensland and South 
Australia, disposal of PCBs in dumps is allowed 
under conditions imposed by the local authorities. 
Victoria is considering establishment of a high 
temperature incinerator or shipment of its PCB 
wastes to another country. Use of incinerator ships 
offers short-term solutions to PCB disposal prob- 
lems. (See also W88-06651) (Geiger-PTT) 
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CHEMICAL CONTAMINATION OF CALIFOR- 
NIA DRINKING WATER, 

California Dept. of Health Services, Berkeley. 
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Book. 


Western Journal of Medicine WJMDA2, Vol. 147, 
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ref. 
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Drinking water contamination by toxic chemicals 
has become widely recognized as a public health 
concern since the discovery of 1,2-dibromo-3- 
chloropropane in California’s Central Valley in 
1979. Increased monitoring since then has shown 
that other pesticides and industrial chemicals are 
present in drinking water. Contaminants of drink- 
ing water also include naturally occurring sub- 
stances such as asbestos and even the by-products 
of water chlorination. Public water systems, com- 
mercially bottled and vended water and mineral 
water are regulated, and California is also taking 
measures to prevent water pollution by chemicals 
through various new laws and programs. This 
review is intended to assist physicians in respond- 
ing to patients’ questions about groundwater con- 
tamination. (VerNooy-PTT) 
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California Univ., San Francisco. Dept. of Medi- 
cine. 
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Academy of Natural Sciences of Philadelphia, PA. 
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THE COASTAL MARINE ENVIRONMENT: A 
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Rhode Island Univ., Kingston. Graduate School of 
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Marine Ecology - Progress Series MESEDT, Vol. 
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63 ref. EPA Centers Program Coop. Agreement 
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of Oceanography and Marine Assessment Grant 





NA-83-ADB-00008. 


Descriptors: *Sludge. *Coastal waters, *Fate of 
pollutants. *Sedimentation rates, *Settling, *Meso- 
cosms, *Organic carbon, *Ocean dumping, Toxici- 
ty. Deposition, Oxygen deficit, Carbon isotopes, 
Temperature. Organic compounds, Heavy metals. 


A mesocosm experiment to assess the fate and 
effects of sewage sludge in the coastal marine 
environment was conducted over 4 mo during the 
summer of 1984 with 9 different treatments of 
sewage sludge and nutrient additions. Evidence 
from settling rate studies, accumulations of carbon 
and pollutant organics and ratios and delta 13C in 
the sediment indicated up to 83% of the sludge 
particulate inputs settled to the bottom and up to 
51% accumulated there. While no toxicity due to 
organics or metals was apparent, prolonged hypox- 
ia and even anoxia occurred in upper treatment 
levels. At summer temperatures, sludge particulate 
inputs in excess of 1 g C/sq m/d caused these 
hypoxic conditions: In contrast to low primary 
production in low and medium sludge treatments 
during the last 2 mo of the experiment, the highest 
sludge treatment had high production. These pat- 
terns are attributed to excessive grazing pressure 
from zooplankton and benthic fauna in the lower 2 
treatments and hypoxia-retarded grazing in the 
upper treatment. In the upper treatments, peaks of 
production stimulated peaks of excessive respira- 
tion suggesting that respiration of sludge particu- 
lates was enhanced or co-metabolized with the 
production of fresh organic material. (Author's 
abstract) 
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Eight metals, 21 organic priority pollutants, and 11 
other contaminants and contaminant-related sedi- 
ment characteristics were measured in surface sedi- 
ments (upper 2 cm) at 21 locations in Commence- 
ment Bay and the Tacoma Waterways, Washing- 
ton. Summary statistics were calculated and statis- 
tical approaches (analysis of variance, multiple 
comparisons tests, cluster analysis and principal 
component analysis) were applied to subsets of the 
data to classify sediment contamination. Overall 
sediment contamination was highest in the Sitcum, 
City and Hylebos Waterways, intermediate in 
Commencement Bay, at the entrances to the 
Tacoma Waterways and in the outer reaches of the 
Blair and Hylebos Waterways, and lowest at the 
Blair Waterway turning basin, the mouth of the 
Puyallup River and at a reference site near Browns 
Point. High concentrations of some contaminants 
appeared to be related to proximity to sources of 
contaminants. Depositional vectors, and chemical 
adsorption processes may also influence the spatial 
distribution of sediment contamination in the study 
area. Results of simple and partial correlation anal- 
yses indicate that arsenic, iron and manganese may 
be more closely associated with the clay fraction, 
while cadmium, copper and polynuclear aromatic 
hydrocarbons may be more closely associated with 
the total organic carbon content of sediments. It 
was not possible to discriminate statistically be- 
tween the affinity of chromium, lead, zinc and 
phthalates with the % clay or the total organic 
carbon content of sediments. (Author's abstract) 
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Lake Glebokie is a moderately eutrophic dimictic 
water body 0.47 km sq in area. It consists of two 
basins separated by a shallower zone. Since 1974 
there has been a rainbow trout cage culture in the 
more shallow southern basin. The culture enriches 
the lake with over 13,000 kg organic carbon, 400 
kg P, and about 1700 kg N a year. In the cage- 
culture basin summer and winter oxygen deficits 
were more serious and comprised a larger part of 
the hypolimnion than in the basin far from the 
culture. In winter and in summer the bottom sedi- 
ments released net phosphates into the water (3.4- 
5.6 and 5.2-16.6 mg P/sq m/24 hrs). Phosphate 
release rate varied more widely between consecu- 
tive study years than between the two lake basins. 
Because of oxygen condition differences, the 
annual phosphate load per lake unit surface area 
was 10-50% higher in the culture basin than in the 
distant basin. (Author's abstract) 


EFFECT OF NITRATE IN STREAM WATER 
ON THE RELATIONSHIP BETWEEN DENI- 
TRIFICATION AND NITRIFICATION IN A 
STREAM-SEDIMENT MICROCOSM, 

Oxford Univ. (England). Soil Science Lab. 
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Safe Water Drinking Act requirements state that 
‘surface water sources’ include municipal wells 
that pump water recharged from nearby lakes, 
ponds, or streams if the time it takes for ground 
water to travel from the surface water body to the 
pumping well is less than 30 days. Such wells are 
considered to be at risk of contamination by 
Gardia cysts and other pathogens larger than 3 
micrometers in diameter and can travel through 
aquifers with the ground water. The 30 day travel 
time criterion is taken to indicate sufficient natural 
filtering. Two cases studies of esker landforms are 
presented demonstrating some of the complexities 
of ground water recharge and travel time charac- 
teristics in glacial aquifers. Accurately applying 
the 30-day criterion requires a reasonably quantita- 
tive understanding of specific aquifer recharge 
mechanisms and other geologic and hydrologic 
characteristics. This is particularly true for glacial 
aquifers which tend to be hydrogeologically com- 
plex. Detailed field data should be obtained by 
drillers and hydrogeologists if the time-of-travel 
concept is to be adequately applied. (Roseman- 


PTT) 
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THROUGHFALL CHEMISTRY 
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Canadian Journal of Forestry Research CJFRAR, 
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Trees of three red maple (Acer rubrum L.) seed 
sources in a plantation were sprayed with simulat- 
ed acid rain (SO4(--):NO3(-), 2:1) at pH 5.2, 4.2, 
3.2, on five dates (May to September) and through- 
fall chemistry was monitored. All pH treatments 
produced throughfall that was less acid than the 
spray solution. Ca, Mg, K, and Fe were evident in 
throughfall on more than one date; concentrations 
were generally at their lowest level in the spring, 
reaching a peak in mid to late summer. Na, Zn, and 
B were detectable only in September. Concentra- 
tions of all mineral elements in throughfall, except 
K, increased with increasing acidity of the spray 
solution. On most dates K showed little sensitivity 
to the spray pH, but on the August application 
date K concentrations were significantly higher at 
pH 5.2 and 4.2 than at 3.2. There were small but 
significant differences among provenances in con- 
centrations of Ca, Fe, and Zn in throughfall. Con- 
centrations of mineral elements in throughfall re- 
sulting from simulated acid rain were similar to 
concentrations of elements in throughfall resulting 
from natural precipitation of comparable pH and 
time. (Author's abstract) 
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BACTERIAL FLORA IN BOTTLED UNCAR- 
BONATED MINERAL DRINKING WATER, 
Centro de Investigaciones Biologicas, Madrid 
(Spain). Lab. of Industrial Microbiology. 
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Canadian Journal of Microbiology CJMIAZ, Vol. 
33, No. 12, p 1120-1125, December 1987. 3 fig, 3 
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A quantitative study of bacterial populations in 
mineral water was carried out. Samples were 
stored at 6 and 20 degrees, and the colony counts 
were determined on tryptone agar plates incubated 
at 22 and 37 degrees. Samples were collected from 
the spring source in sterile glass flasks and from the 
bottling factory in conventional plastic and glass 
containers. In both cases, the initial population (10- 
100 cfu/mL water) increased to 100,000-1,000,000 
cfu/mL after 3 days storage as determined from 
plate counts incubated at 22 degrees. The levels 
reached by this population were similar to those of 
samples in mineral water obtained at the market 
stage. Results from plate counts incubated at 37 
degrees showed that populations in samples col- 
lected at the bottling factory reached 100-1000 
cfu/mL. No growth was observed in water col- 
lected from the spring source. Bacterial multiplica- 
tion was not stopped even when water was stored 
at 6 degrees C. Caulobacter was the genus found 
most frequently in both types of samples, followed 
by Sphaerotilus-Leptothrix. Acinetobacter calcoa- 
ceticus and Pseudomonas fluorescens were fre- 
quently found in only two springs, and Pseudo- 
monas putida, Arthrobacter, Aeromonas hydro- 
phila, and Corynebacterium were isolated less fre- 
quently. Janthinobacterium was recovered only 
once from a single spring. A giant bacterium close- 
ly resembling Hyphomicrobium and a budding one 
similar to Pasteuria were recovered from all sam- 
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ples of a single spring and from some of the 
commercial samples. (Author's abstract) 
W88-06737 


PROTECTING MARINE ENVIRONMENTAL 
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STATISTICAL CORRELATIONS FOR PRE- 
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General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 
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hydrocarbons. 


The mobility of contaminants in an aquifer and the 
risks that they present to the environment depend 
on the extent to which they can be adsorbed by the 
aquifer material. Estimation of adsorption of non- 
polar organic contaminants from measurements of 
the aquifer organic carbon (foc) and from the 
known octanol-water partition coefficients (Kow) 
or aqueous solubilities (S) of the contaminants was 
evaluated. The adsorption of eight nonpolar organ- 
ic compounds (pyrene, benzene, toluene, meta- 
xylene, ortho-xylene, para-xylene, trichloroethy- 
lene, and tetrachloroethylene) on subsamples of 
three aquifer materials was studied in batch equilib- 
rium experiments. All adsorption isotherms were 
linear over a range of dilute equilibrium aqueous 
concentrations. The relationship between the 
slopes of the adsorption isotherms (Kd) of the 
eight organic compounds and the values of foc of 
the subsamples was also linear. In addition, linear 
log-log relationships were found between the 
slopes of the Kd versus foc relationships (Koc) and 
the Kow or aqueous solubilities of 13 nonpolar 
organic compounds, eight from this study and five 
from previous studies. These log-log relationships 
appear to be general since they also adequately 
describe adsorption data in the literature for 20 
additional organic compound/soil combinations. 
Thus, it appears that adsorption of nonpolar organ- 
ic contaminants by aquifer materials can be corre- 
lated with either the octanol-water partition coeffi- 
cients or with the aqueous solubilities of these 
contaminants. These correlations can be used in 
estimating the extent to which adsorption would 
retard the movement of nonpolar organic contami- 
nants through aquifers. (Author's abstract) 
W88-06754 


DISSOLUTION/LEACHING BEHAVIOR OF 
METAL HYDROXIDE/METAL SULFIDE 
SLUDGES FROM PLATING WASTEWATERS, 
Purdue Univ., Lafayette, IN. School of Civil Engi- 
neering. 

For primary bibliographic entry see Field SE. 
W88-06756 


RIVER BASIN PERSPECTIVE ON LONG- 
TERM CHANGES IN THE TRANSPORT OF 
NITROGEN AND PHOSPHORUS, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

G. Karlsson, A. Grimvall, and M. Lowgren. 

Water Research WATRAG, Vol. 22, No. 2, p 139- 
149, February 1988. 9 fig, 3 tab, 37 ref. 


Descriptors: *Path of pollutants, *Nutrient trans- 
port, *River basins, *Wastewater treatment, Phos- 
phorus, Nitrogen, Agricultural runoff, Water qual- 
ity control. 


Large-scale transports of plant nutrients and long- 
term changes of such transports were investigated 
in a river basin in southern Sweden. By means of 
statistical methods that optimally combined infor- 
mation from frequently recorded water-flow data 
with information from somewhat less frequently 
recorded water-quality data, the transport of nitro- 
gen and phosphorus along different segments of a 
river was reconstructed for a period of about two 
decades. The results challenged prevailing opin- 
ions of large-scale transports of autrients in at least 
two respects: (1) the transport of phosphorus de- 
creased markedly during the late 1960s, but this 
decrease coincided neither in space nor in time 
with the introduction of improved phosphorus re- 
moval at municipal wastewater treatment plants; 
(2) the transport of nitrogen along the river was 
much lower than could be expected when consid- 
ering results from hectare-scale field experiments 
on agricultural drainage. The study demonstrated 
the need for an extended space and time perspec- 
tive in the evaluation of nutrient transports. (Au- 
thor’s abstract) 

W88-06758 


DETERMINATION OF THE COMPLEXING 
ABILITY OF A STANDARD HUMIC ACID TO- 
WARDS CADMIUM IONS (ETUDE DE LA 
COMPLEXATION DU CADMIUM PAR UN 
ACIDE HUMIQUE DE REFERENCE), 

Lille-2 Univ. (France). Lab. de Physique. 

J. Pommery, J. P. Ebenga, M. Imbenotte, G. 
Palavit, and F. Erb. 

Water Research WATRAG, Vol. 22, No. 2, p 185- 
189, February 1988. 3 fig, 16 ref. 


Descriptors: *Fate of pollutants, *Chemical reac- 
tions, *Humic acids, *Cadmium, *Fulvic acids, 
*Water treatment, Toxicity, Model studies, Ther- 
modynamics. 


Previous structural investigations of a commercial 
humic acids revealed the presence of phenolic, 
benzoate, phthalate and salicylate groups close to 
semiquinone anion radicals, aromatic units being 
linked by some alkanoic chains. These structural 
features are potential sites of interaction with mi- 
cropollutants and so it is necessary to determine 
the thermodynamic characteristics of these interac- 
tions so as to take them into account in water 
treatment processes. Cadmium was chosen as a 
model of micropollutant and Fluka humic acids 
(FHA) were considered. Results showed that com- 
plexation of Cd by FHA leads to very stable 
structures, from which it is difficult the eliminate 
metallic ions. Fulvic acids are also to be considered 
since their occurrence in the environment induces 
the formation of metallic complexes the stability 
constants of which are smaller. FHA thus seems no 
longer to be a representative mode! and should be 
substituted by a more convenient model. A more 
detailed investigation of the actual structure of the 
interaction sites and of the complexed form stabili- 
ties requires the synthesis of a representative 
model, considering both the toxicological and the 
water treatment points of view. (Sand-PTT) 
W88-06763 


PREDICTING THE RATE OF TRACE-ORGAN- 
IC COMPOUND REMOVAL BY NATURAL 
BIOFILMS, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

C. J. Gantzer, H. P. Kollig, B. E. Rittmann, and D. 
L. Lewis. 

Water Research WATRAG, Vol. 22, No. 2, p 191- 
200, February 1988. 4 fig, 4, tab, 34 ref, append. 


Descriptors: *Fate of pollutants, *Model studies, 
*Microbial degradation, *Biodegradation, *Bio- 
films, Cresol, 2,4-D butoxyethyl ester, Phenols, 
Chlorinated hydrocarbons, Kinetics, Mathematical 
models. 


The ability of a mechanistic biofilm kinetic model 
to predict the rate at which natural biofilms re- 
moved trace concentrations of p-cresol and a 2,4-D 
ester was examined. Natural biofilm samples were 
obtained by colonizing Teflon strips at a river site 
(a bacterial biofilm) and at two pond sites (mixed 
algal-bacterial biofilms). Biofilm density, biofilm 


thickness, and intrinsic microbial rate constants 
were calculated independently. Mass transport pa- 
rameters were obtained from existing equations. 
Although the biofilm model treated the two types 
of biofilms as if they were homogeneous, the tested 
biofilm kinetic model successfully predicted the 
rates at which p-cresol and the 2,4-D ester were 
removed by natural biofilms when the experimen- 
tal reactors were operated under a wide range of 
biological and mass transport conditions. (Author's 
abstract) 

W88-06764 


CONCENTRATION 
RIVER SEDIMENT, 
Novi Sad Univ. (Yugoslavia). Faculty of Sciences. 
L. Conkic, I. Bikit, P. Vancsura, J. Slivka, and M. 
Ivo. 

Water Research WATRAG, Vol. 22, No. 2, p 241- 
243, February 1988. 2 tab, 10 ref. 


FACTORS OF CS137 IN 


Descriptors: *Cesium radioisotopes, *River sedi- 
ment, *Radioactive wastes, Fallout, Danube River. 


The concentration factor of the isotope Cs137 in 
River Danube sediment was systematically meas- 
ured for 6 yrs at two locations. A mean value of 
K=(7.1 + or - 4.4) x 1000 was derived. Neither 
systematic time variations of the concentration 
factor, nor any time correlation of the Cs137 con- 
centration in water and sediment could be ob- 
served, suggesting that the stationary state of this 
isotope distribution in the Danube is established. 
The results of the measurement show that the 
sediment can be considered as a reliable indicator 
of the radioactive contamination of rivers. (Au- 
thor’s abstract) 

W88-06770 


EVALUATION OF USE OF ANIONIC DETER- 
GENTS (ABS) IN MALAYSIA, 

Seatec International, Bangkok (Thailand). 

H. F. Ludwig, and A. S. Sekaran. 

Water Research WATRAG, Vol. 22, No. 2, p 257- 
262, February 1988. 2 fig, 2 tab, 7 ref. 


Descriptors: *Water pollution sources, *Deter- 
gents, *Alkylbenzene sulfonates, *Malaysia, Devel- 
oping countries, Urban areas, Recreation, Water 
supply, Fisheries, Foaming, Wastewater treatment, 
Public health. 


Anionic detergents, mostly BAS (or ABS) 
(branched alkyl-benzene sulfonates) have been 
widely used in Malaysia over the past two decades, 
similar to its use-in other developing countries, and 
residuals from such use have entered the country’s 
riverine and estuarine systems. A study was con- 
ducted investigate whether this use has resulted in 
impairment of any beneficial water uses and 
whether continued use might do so. The study 
focused on field evaluations in seven selected river 
basin systems in Peninsular Malaysia, out of a total 
of 49 basins, being those seven where the popula- 
tion and industry, hence detergent use, are most 
concentrated. It included consideration of effects 
on water supply, public health, sewage treatment, 
fisheries, recreation, and environmental aesthetics 
(foaming). The study concluded that the gross 
water pollution in the urbanizing zones is of such a 
magnitude that the effects of the anionics are negli- 
gible, except for some minor foaming incidences. 
Assuming that the usage of ABS will increase as 
urban population increases, gross pollution will 
also increase and will continue to mask the effects 
of ABS residuals; eventually, however, when mu- 
nicipal sewage collection, treatment, and disposal 
systems become implemented, the presence of the 
ABS residuals could become a meaningful environ- 
mental problem. (Author's abstract) 

W88-06773 


TOXIC METAL ADSORPTION IN THE TRIAS- 
SIC SANDSTONE AQUIFER OF THE ENG- 
LISH MIDLANDS, 

Birmingham Univ. (England). Dept. of Geological 
Sciences. 

T. Mimides, and J. W. Lloyd. 

Environmental Geology and Water Sciences 





EGWSEI. Vol. 10. No. 3, p 135-140, 1987. 6 fig, 2 
tab. 9 ref. 


Descriptors: *Heavy metals, *Toxic metal pollu- 
tion, *Aquifers. *Sandstones, *Adsorption, *Model 
studies. *Path of pollutants, Freundlich isotherms, 
Cadmium, Cobalt. Copper, Iron, Nickel, Ground- 
water pollution. 


Laboratory experimental results show that adsorp- 
tion can be an important mechanism in taking up 
heavy metals (cobalt, copper, iron, and nickel) 
contained in groundwaters in the sandstones. The 
adsorption can be described in terms of Freundlich 
isotherms and can be simply modeled mathemati- 
cally. The adsorption function has been integrated 
into a mass balance equation, and tested using a 
laboratory sand tank model and in a small field 
study. The results show that the transport-adsorp- 
tion models are not easily applied in the field 
because of hydroecological complications. (Au- 
thor’s abstract) 

W88-06775 


TRACE ELEMENTS IN SURFACE SEDI- 
MENTS OF NAVARINO BAY, GREECE, 

Patras Univ. (Greece). Dept. of Geology. 

S. P. Varnavas, A. G. Panagos, and G. Laios. 
Environmental Geology and Water Sciences 
EGWSEF, Vol. 10, No. 3, p 159-168, 1987. 13 fig, 2 
tab, 22 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Greece, *Trace elements, *Heavy 
metals, Aluminum, Silicon, Cobalt, Nickel, 
Copper, Zinc, Gallium, Rubidium, Tin, Yttrium, 
Clay minerals, Organic matter, Detritus, Industrial 
wastewater, Navarino Bay, Wastewater. 


The distribution of a number of trace elements in 
the Navarino Bay surface sediments was examined 
and their source and association with the major 
phases determined. Cobalt follows Al in its distri- 
bution, having its highest values towards the 
center and deeper parts of the bay; Zn and Cu 
have their highest values at the effluent outfalls of 
a distillery and in olive oil and olive kernel factory 
(at the port of Yalova), being decreased-away. The 
highest concentration of Ni is found near the town 
Pylos, while the highest concentrations of Rb and 
Y are observed at the mouths of rivers Yalovas and 
Xerias. Organic matter has its highest content at 
the port of Pylos, while no significant variations 
have been observed in the distribution of Sn and 
Ga. Organic matter is mainly derived from domes- 
tic sewage. Ni enters the bay from its southern 
coasts and might be derived from weathering of 
bauxite deposits present in the adjacent limestones. 
Rb and Y are transported by the rivers Yalovas 
and Xerias from the northeastern adjacent land 
areas; Ni, Co and Cu show positive correlation 
with Al, suggesting their incorporation in clay 
minerals, while Rb shows positive correlation with 
Si, suggesting its incorporation in silicate detrital 
minerals. The following areas in the bay are con- 
sidered to be heavily polluted: (1) the port and a 
large zone near Pylos (domestic sewage); (2) the 
port and a small area near Yalova (domestic 
sewage and industrial effluents); and (3) the eastern 
coast of the island Sphaktiria (oil). The domestic 
sewage pollution in Navarino Bay is of the same 
level as that in other Greek bays. (Author's ab- 
stract) 

W88-06778 


SUSPENDED SEDIMENT TRANSPORT, SEDI- 

MENTATION, AND RESUSPENSION IN LAKE 

HOUSTON, TEXAS: IMPLICATIONS FOR 

WATER QUALITY, 

Rice Univ., Houston, TX. Dept. of Geology and 

Geophysics. 

For primary bibliographic entry see Field 2H. 
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MODELING OF BRINE TRANSPORT IN 
POROUS MEDIA, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

S. M. Hassanizadeh, and T. Leijnse. 

Water Resources Research WRERAO, Vol. 24, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


No. 3, p 321-330, March 1988. 8 fig, 28 ref, 2 
append. Commission of European Communities 
and the National Institute for Public Health and 
Environmental Hygiene of the Netherlands con- 
tract FI1W-0081-NL. 


Descriptors: *Brines, *Porous media, *Path of pol- 
lutants, *Underground waste disposal, *Ground- 
water movement, *Boundary conditions, *Mathe- 
matical models, Pollutants, Rock salt, Radioactive 
waste disposal. 


The problem of concentrated brine transport arises 
in the study of transport of pollutants released 
from a repository in a rock salt formation. The fact 
that brine contains a high concentration of solutes 
requires special attention in the development of 
mathematical models for brine transport problems. 
Important physical and mathematical differences 
between low- and high-concentration situations are 
discussed. Three primary aspects of a model are 
considered: basic equations, boundary conditions, 
and numerical techniques. Since in high concentra- 
tion situations, the fluid motion is not independent 
of the solutes movement, a new formulation of 
Darcy's and Fick's law are proposed. The basic 
equations comprise a set of two nonlinear coupled 
partial differential equations to be solved for the 
pressure p and the solute mass fraction omega. 
These equations have to be solved by means of 
iterative methods. Various possibilities involving 
finite difference methods were studied. In one case, 
after discretizing the equations in a fully implicit 
way, the Newton-Raphson method was employed 
to solve the system of nonlinear difference equa- 
tions simultaneously. In another case, after remov- 
ing part of the nonlinearity by a transformation of 
the dependent variable omega, a procedure of se- 
quential solution of the two equations by succes- 
sive substitution is employed. This method is faster 
as a result of the quasi-linearization. Boundary 
conditions, are often also nonlinear and coupled. 
Appropriate conditions for a rock salt boundary 
and an outflow boundary were developed and 
their significance in high-concentration situations 
are discussed. A nonlinear time-dependent bounda- 
ry condition at a rock salt boundary was devel- 
oped which takes into account the process of salt 
dissolution and cap rock formation. (Author's ab- 
stract) 

W88-06788 


FIELD TECHNIQUE TO MEASURE THE TOR- 
TUOSITY AND SORPTION-AFFECTED PO- 
ROSITY FOR GASEOUS DIFFUSION OF MA- 
TERIALS IN THE UNSATURATED ZONE 
WITH EXPERIMENTAL RESULTS FROM 
NEAR BARNWELL, SOUTH CAROLINA, 

D. K. Kreamer, E. P. Weeks, and G. M. 
Thompson. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 331-341, March 1988. 6 fig, 2 tab, 28 ref. 


Descriptors: *Path of pollutants, *Radioactive 
waste disposal, *Diffusion, *Soil gases, *Gaseous 
diffusion, *Field tests, Environmental tracers, Pie- 
Pag Gas chromatography, Hazardous materi- 
als. 


A tracer experiment was conducted at a commer- 
cial low-level nuclear waste disposal site to test a 
new method for determining the tortuosity and 
sorption-affected porosity for gaseous diffusion 
transport of materials in the unsaturated zone. Two 
tracers, CBrCIF2 and SF6, were released at con- 
stant rates of 105 and 3.3 ng/s, resp., from perme- 
ation devices, which were placed in short screened 
sections in access holes. Soil gas was sampled from 
15 piezometers located at various distances from 
the sources by sequentially pumping 60-160 mL of 
gas from the piezometers into a dual-column gas 
chromatograph located at the test site. The 
CBrCIF2 concentration data obtained from several 
of the piezometers were analyzed by use of type 
curves for a continuous point source in an areally 
extensive medium bounded above and below by 
planar no-flow boundaries. The tortuosity of the 
geological unit tested, an eolian sand, was deter- 
mined to be about 0.4, and the sorption-affected 
porosity to be 0.22. The tortuosity value is plausi- 
ble, but the sorption-affected porosity value is sub- 
stantially less than that computed from the drained 
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porosity, particularly if adjustments are made for 
retardation due to solution of the tracer in the 
liquid phase and sorption on the solid phase. The 
SF6 data could not be reliably analyzed. (Author's 
abstract) 

W88-06789 


UNIDIMENSIONAL SOLUTE TRANSPORT 
INCORPORATING EQUILIBRIUM AND 
RATE-LIMITED ISOTHERMS WITH FIRST- 
ORDER LOSS: 1. MODEL CONCEPTUALIZA- 
TIONS AND ANALYTIC SOLUTIONS, 

Institute of Nuclear Sciences, Lower Hutt (New 
Zealand). 

For primary bibliographic entry see Field 2G. 
W88-06790 


UNIDIMENSIONAL SOLUTE TRANSPORT 
INCORPORATING EQUILIBRIUM AND 
RATE-LIMITING ISOTHERMS WITH FIRST- 
ORDER LOSS: 2. AN APPROXIMATED SIMU- 
LATION AFTER A PULSED INPUT, 

Institute of Nuclear Sciences, Lower Hutt (New 
Zealand). 

For primary bibliographic entry see Field 2G. 
W88-06791 


EXPERIMENTAL VALIDATION OF THE 
THEORY OF EXTENDING TWO-PHASE 
SATURATION-PRESSURE RELATIONS TO 
THREE-FLUID PHASE SYSTEMS FOR MON- 
OTONIC DRAINAGE PATHS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 


burg. 

R. J. Lenhard, and J. C. Parker. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 373-380, March 1988. 7 fig, 2 tab, 24 ref. 
U. S. Environmental Protection Agency grant CR- 
812073. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Groundwater pollution, *Porous 
media, *Underground waste disposal, Organic 
compounds. 


Contamination of groundwater by nonaqueous 
phase liquids (NAPL) due to waste spills or leaks 
from impoundments or underground storage facili- 
ties is a serious threat to water quality, since organ- 
ic liquids which contain compounds slightly solu- 
ble in water can be a long-term source of contami- 
nants. A technique was developed to directly 
measure three-phase air-NAPL-water fluid satura- 
tion-pressure (S-P) relations in unconsolidated 
porous media. Details of the experimental appara- 
tus and procedures used to measure three-phase S- 
P relations are discussed. Results of three-phase 
measurements were compared to two-phase data to 
test commonly employed assumptions of extending 
two-phase S-P relations to three phases as postulat- 
ed by Leverett and others. The scaling format 
proposed by Parker et al. were also evaluated to 
test whether a single scaled function can adequate- 
ly describe S-P relations in two- and three-phase 
systems in porous media. Comparison of the scaled 
two- and three-phase S-P drainage data indicated 
that a single scaled multiphase retention function 
may be employed to describe S-P relations in 
either two- or three-fluid phase systems. (Sand- 
PTT) 

W88-06793 


SEASONAL FLUXES OF SOME _ IONS 
THROUGH THE OVERSTORY, UNDER- 
BRUSH, AND ORGANIC SOIL HORIZONS OF 
AN ASPEN-BIRCH FOREST, 

Toronto Univ. (Ontario). Dept. of Geography. 

A. G. Price, and R. J. Watters. 

Water Resources. Research WRERAO, Vol. 24, 
No. 3, p 403-408, March 1988. 3 fig, 2 tab, 30 ref. 


Descriptors: *Path of pollutants, *Acid rain, *For- 
ests, *Forest soils, *lon flux, *Minerals, *Decidu- 
ous trees, Aspen, Birch, Hydrogen ion, Calcium, 
Magnesium, Potassium, Nutrients. 


A study was made of the water and chemical 
fluxes in a predominantly deciduous forest at Chalk 
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River, Ontario. The chemistry of water moving 
through trembling aspen, large-tooth aspen and 
paper birch is strongly modified by interaction 
with all major components in the system: the over- 
story leaves and trunks, the underbrush stems and 
leaves. and the organic plus upper mineral soil 
horizon. The dominant controls on the chemistry 
of water reaching the forest floor are those exerted 
by the overstory. Hydrochemical changes through 
the underbrush are generally of the same type as 
those through the overstory, but of a smaller size. 
A significant, positive relationship was found be- 
tween the hydrogen ion flux imposed on the over- 
story, and the net loss of calcium, magnesium, and 
potassium from the canopy, showing that acid 
deposition is having an effect on the export of 
these nutrients from the canopy. (Author's ab- 
stract) 

W88-06797 


CONFRONTING THE IRONIES OF OPTIMAL 
DESIGN: NONOPTIMAL SAMPLING DE- 
SIGNS WITH DESIRABLE PROPERTIES, 
Interstate Commission on the Potomac River 
Basin, Rockville, MD. 

For primary bibliographic entry see Field 7C. 
W88-06798 


CONTINUUM MODEL FOR WATER MOVE- 
MENT IN AN UNSATURATED FRACTURED 
ROCK MASS, 

Sandia National Labs., Albuquerque, NM. Nevada 
Nuclear Waste Storage Investigations Projects 
Dept. 

For primary bibliographic entry see Field 2G. 
W88-06799 


TRANSPORT AND CHEMODYNAMICS OF 
ORGANIC MICROPOLLUTANTS AND IONS 
DURING SNOWMELT, 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

T. Schondorf, and R. Herrmann. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
259-278, 1987. 11 fig, 2 tab, 51 ref. 


Descriptors: *Snowmelt, *Organic compounds, 
*Polycyclic aromatic hydrocarbons, *Chlorinated 
hydrocarbons, *Ions, *Path of pollutants, Freeze- 
thaw cycles. 


Laboratory experiments and field measurements 
were used to investigate the chemodynamics and 
transport behavior of organic micropollutants and 
inorganic ions in melting snowpacks. Dissolved 
substances (e.g. ions) were released from the snow- 
pack by convection and diffusion within the melt 
water. Substances which were adsorbed onto parti- 
cles (e.g. polycyclic aromatic hydrocarbons 
(PAH)) were not desorbed to a significant degree. 
Moving particles were generally filtered out within 
the snowpack and, therefore, adsorbed substances 
were hardly leached by this way of transport. 
Frequent melt-freeze cycles and a deep snowpack 
lead to an enrichment of dissolved substances in 
the first melt water fractions and of substances 
adsorbed onto particles in the final fractions. A 
different macroscopic and microscopic spatial vari- 
ation of ions within the snowpack results in differ- 
ent elution patterns during the snow melt. Since 
the PAH are predominantly adsorbed onto parti- 
cles, approx. 90% of all PAH of a snow column 
were eluted with the last 20% of water during the 
snow melt. PAH with a high partition coefficient 
sub ° w (e.g. benzo(a)pyrene, 
benzo(ghi)perylene) exhibited a stronger enrich- 
ment than fluoranthene with comparatively lower 
k sub o w. Since the HCH isomers occur in dis- 
solved as well as in adsorbed phase because of 
their low k sub o w in melting snow, there is an 
enrichment of the dissolved phase within the first 
fractions of melt water and of the adsorbed phase 
within the final fractions of melt water. (Author's 
abstract) 
W88-06810 


ENVIRONMENTAL IMPACTS OF AN OLD 
MINE TAILINGS DEPOSIT: HYDROCHEMI- 
CAL AND HYDROLOGICAL BACKGROUND, 


Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

B. Allard. S. Karlsson, U. Lohm, P. Sanden, and S. 
Bergstrom. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
279-290, 1987. 5 fig, 3 tab, 23 ref. Swedish Natural 
Science Research Council grants G-NR 3015-102; 
G-NR 3015-103; G-NR 3596-116. 


Descriptors: *Mine tailings, *Water pollution 
sources, *Mine drainage, *Acid mine drainage, 
*Metals, *Path of pollutants, Geology, Hydrology, 
Mine wastes, Sweden, Sampling, Field tests. 


The release and distribution of metals as well as 
acid from a mine tailings deposit into a stream 
were studied, particularly the distribution and neu- 
tralization of acids, the distribution and chemical 
speciation of metals and metal adsorption and pre- 
cipitation phenomena. The Bersbo mine, 250 km 
SSW of Stockholm, was selected for the study. An 
overview is given of the local geology, hydrology 
and hydrochemistry as well as the research pro- 
gram (field measurements, sampling, analytical 
procedures and modelling). The databases (chemi- 
cal and hydrological) generated within the project 
are outlined. (See W88-06812 thru W88-06814) 
(Author's abstract) 

W88-06811 


ENVIRONMENTAL IMPACTS OF AN OLD 
MINE TAILINGS DEPOSIT: MODELING OF 
WATER BALANCE, ALKALINITY AND PH, 
Sveriges Meteorologiska och Hydrologiska Inst., 
Norrkoeping. 

M. Brandt, S. Bergstrom, and P. Sande 

Nordic Hydrology NOHYBB, Vol. 18, ‘No. 4/5, p 
291-300, 1987. 10 fig, 6 ref. 

Descriptors: *Water pollution sources, *Model 
studies, *Mine tailings, *Mine drainage, *Acid 
mine drainage, *Path of pollutants, *Alkalinity, 
*Hydrogen ion concentration, *Hydrologic 
budget, Tailings, Leaching, Sweden, Waste dispos- 
al. 


A diversity of hydrological and hydrochemical 
data is the foundation for an integrated modelling 
study of a leaching tailing deposit at Bersbo in 
Southern Sweden. A distributed conceptual water 
balance model system combined with empirical 
hydrochemical subroutines are used to describe the 
variation pattern in runoff, alkalinity and pH of the 
outlet of the drainage basin. The sensitivity of the 
model to the areal extent of the waste disposal site 
was small indicating that it is more important to 
determine storage characteristics of the waste than 
it is to determine its exact areal coverage. (See also 
W88-06811 and W88-06813 thru W88-06814) 
(Sand-PTT) 
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ENVIRONMENTAL IMPACTS OF AN OLD 
MINE TAILINGS DEPOSIT: METAL CONCEN- 
TRATIONS AND WATER PATHWAYS, 
Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

P. Sanden, S. Karrlsson, and U. Lohm. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
301-312, 1987. 7 fig, 3 tab, 16 ref. 


Descriptors: *Mine tailings, *Water pollution 
sources, *Mine drainage, *Acid mine drainage, 
*Metals, *Path of pollutants, Copper, Zinc, Cadmi- 
um, Lead, Leachates, Tailings, Statistical analysis. 


Variations in metal concentrations in a heavily 
polluted stream receiving acidic leachates from an 
old mine tailings deposit are analyzed from a hy- 
drological perspective. From extensive data, col- 
lected during three years, the variations in concen- 
trations of four metals (copper, zinc, cadmium, and 
lead) are discussed. The deposit is the principal 
source for these metals in the watershed. The 
variation in metal concentrations in the vicinity of 
the deposit can to a large extent be explained by 
simple dilution of contaminated water with uncon- 
taminated water from the surrounding area. Fur- 
ther downstream of the deposit, other processes 
become increasingly important for the metal con- 
centrations in the water bodies. (See W88-06811 
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thru W88-06812 and W88-06814) (Author's ab- 
stract) 
W88-068 13 


ENVIRONMENTAL IMPACTS OF AN OLD 
MINE TAILINGS DEPOSIT: METAL ADSORP- 
TION BY PARTICULATE MATTER, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

S. Karlsson, P. Sanden, and B. Allard. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
313-324, 1987. 4 fig, 3 tab, 20 ref. 


Descriptors: *Mine tailings, *Leachates, *Mine 
drainage, *Acid mine drainage, *Metals, *Path of 
pollutants, Aluminum, Manganese, Iron, Copper, 
Zinc, Cadmium, Lead, Hydrogen ion concentra- 
tion. 


The distribution of metals (aluminum, manganese, 
iron, copper, zinc, cadmium and lead) between 
suspended particles and solution phase was studied 
by analysis of time series data in a stream receiving 
leachates from a mine tailings deposit. A precipita- 
tion of aluminum and iron takes place when the 
acidic effluents are neutralized by unpolluted 
groundwater, while the other dissolved elements 
never reach saturation. The particulate fraction is 
largely amorphous. A transfer of dissolved ele- 
ments from the solution phase to the particle phase, 
increasing in the order zinc < cadmium < copper 
< lead with increasing pH, was observed. This 
removal of metals from the aqueous phase appears 
to be due to sorption processes rather than to 
coprecipitation. The formation of a particulate 
metal fraction could be the means for long-range 
transportation and redistribution of metals in envi- 
ronmental water systems. (See W88-06811 thru 
W88-068 13) (Author's abstract) 

W88-06814 


5C. Effects Of Pollution 


INFLUENCE OF TEMPERATURE, WATER 
AND NUTRIENT CONDITIONS DURING 
GROWTH ON THE RESPONSE OF BRASSICA 
OLERACEA L. TO A SINGLE, SHORT TREAT- 
MENT WITH SIMULATED ACID RAIN, 
Toronto Univ. (Ontario). Dept. of Botany. 

S. J. M. Caporn, and T. C. Hutchinson, 

New Phytologist NEPHAV, Vol. 106, No. 2, p 
251-259, June 1987. 3 fig, 1 tab, 20 ref. 


Descriptors: *Water pollution effects, *Plant 
growth, *Simulated rainfall, *Acid rain, *Brassica, 
*Temperature effects, Cabbage, Food crops, 
Plants, Rainfall, Nutrients. 


A single treatment with simulated acid rain (pH 3.0 
delivered as a 30 min spray to glasshouse-grown 
seedlings of cabbage (Brassica oleracea L.)) caused 
extensive damage to the adaxial surface of the 
cotyledons. The extent of this injury was com- 
pared between plants which had been grown under 
different environmental conditions. Seedlings 
which were germinated and grown out of doors 
during springtime at a time of low minimum tem- 
peratures (full range: 7 to 32 deg C) were less 
injured by the acid spray than were those grown in 
the glasshouse under warmer conditions (18 to 36 
deg C). The influence of temperature alone was 
studied further in controlled environments. Plants 
grown at 10 deg C showed less damage from acid 
sprays, in terms of visible injury and in the effect 
on the subsequent rate of growth, than did those 
grown at 20 deg C. In addition to the influence of 
low temperature, an insufficient supply of either 
water or nutrients during growth also reduced the 
extent of visible damage to the cotyledons from 
simulated acid rain. Estimates of the contact angles 
between water droplets and cotyledon surfaces, 
and SEM studies of the epicuticular wax, indicated 
that temperature-induced changes in the sensitivity 
of the cotyledon to acidity were not related simply 
to the wettability and morphology of the surface 
wax. The results indicate that laboratory or indoor 
experiments with simulated acid rain should be 
interpreted cautiously; in the natural environment 
the direct effect of acidity on higher plants may 





sheeue seasonally and spatially according to the 
Care Epes conditions. (Author's abstract) 


EFFECTS OF A SIMULATED ACID RAIN EPI- 
SODE ON PHOTOSYNTHESIS AND RECOV- 
ERY IN THE CARIBOU-FORAGE LICHENS, 
CLADINA STELLARIS (OPIZ.) BRODO AND 
CLADINA RANGIFERINA (L.) WIGG., 

Toronto Univ. (Ontario). Dept. of Botany. 

M. G. Scott, and T. C. Hutchinson. 

New Phytologist NEPHAV, Vol. 107, No. 3, p 
567-575, November 1987. 2 tab, 32 ref. 


Descriptors: *Photosynthesis, *Lichens, *Water 
pollution effects, *Plant growth, *Simulated rain- 
fall, *Acid rain, Plants, Rainfall, Biomass. 


The effect of simulated acid rain on net photosyn- 
thesis of two common boreal forest lichens, Cla- 
dina stellaris and Cladina rangiferina, was investi- 
gated. Repeated measurements of net photosyn- 
thetic rate (NPR) were conducted on podetial tips 
over a week-long period to assess both immediate 
response to an acid spray treatment (2:1 
H2804: HHNO3; pH range 2.5 to 3.5) and subse- 
quent photosynthetic recovery after the solution of 
artificial rain had been rinsed out of the cells. A 
control group, which was treated with pH 5.6 
episodes, was used to monitor natural fluctuations 
in NPR over time in a laboratory environment. 
Although lowered photosynthetic rates were ob- 
served for both species immediately following a 
low pH treatment, differences between groups 
were not significant. Three days following treat- 
ment, however, significant decreases in photosyn- 
thesis of up to 40% of pretreatment values were 
found for pH 2.5 and 3.0-sprayed C. stellaris, and 
decline in NPR of 25% was recorded for pH 3.0- 
treated C. rangiferina. Six days after the simulated 
rain episode, a 20% recovery of photosynthesis 
had occurred in pH 2.5-treated .C. stellaris, while 
pH 3.0-sprayed C. rangiferina underwent a 20% 
stimulation of NPR compared to the pretreatment 
value. In spite of the demonstrated ability to recov- 
er partially following a single low pH event, it is 
hypothesized that even temporary declines in NPR 
could restrict growth potential and biomass accu- 
mulation of boreal cyptogamic species which have 
a short growing season and photosynthesize only 
when moisture is available. Results of the study 
indicate that C. stellaris is more sensitive to single 
low pH events than is C. rangiferina. (Author's 
abstract) 

W88-05932 


EFFECTS. OF SIMULATED ACID RAIN ON 
PRODUCTION, MORPHOLOGY AND COM- 
POSITION OF EPICUTICULAR WAX AND ON 
CUTICULAR MEMBRANE DEVELOPMENT, 
Bristol Univ. (England). Dept. of Agricultural Sci- 
ences. 

K. E. Percy, and E. A. Baker. 

New Phytologist NEPHAV, Vol. 107, No. 3, p 
577-589, November 1987. 4 fig, 5 tab, 39 ref. 


Descriptors: *Leaves, *Water pollution effects, 
*Plant growth, *Simulated rainfall, *Acid rain, 
Plants, Rainfall, Membranes, Morphology. 


Leaves of Phaseolus vulgaris L., Vicia faba L., 
Pisum sativum L. and Brassica napus L. were 
exposed to simulated rain from emergence to full 
expansion at seven pHs between 5.6 and 2.6, ap- 
plied at 2 mm/h in amounts and at intervals repre- 
sentative of ambient rain in southwestern England. 
Leaf expansion was unaffected by rain pH greater 
than 3.0 in V. faba, and pH 2.6 in the other species. 
Macroscopic foliar injury was induced at pH < or 
= 3.4 in non-wettable leaves of P. sativum and B. 
napus which had relatively large deposits of crys- 
talline epicuticular wax, and at pH 3.0 in wettable 
leaves of P. vulgaris and V. faba which had small 
deposits of amorphous wax. Foliar injury was 
greatest in species with crystalline wax. Wax pro- 
duction was affected by simulated acid rain in all 
species and was often accompanied by changes in 
wax composition. Wax quantity was reduced on 
leaves of P. vulgaris exposed to rain at pH < or = 
4.6, while wax on leaves of P. sativum and B. 
napus had increased numbers of smaller plates and 
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tubes, respectively, per unit area at pH < or = 
4.6. Leaves of B. napus, stripped of crystalline 
epicuticular wax at about 20% full expansion, re- 
generated less wax at pH 3.4 than at pH 5.6. The 
thickness of the cuticular membranes in leaves of 
P. vulgaris, V. faba and P. sativum exposed to 
simulated acid rain at pH < or = 4.2 decreased by 
28 to 35% compared with those exposed to pH 5.6 
rain. Membrane ultrastructure was also altered in 
leaves of P. vulgaris. Taken together, these 
changes could have important consequences for 
leaf wettability, rainfall retention, foliar uptake of 
chemicals and host-parasite interactions. (Author's 
abstract) 

W88-05933 


EFFECT OF SIMULATED ACID RAIN ON 
PERFORMANCE OF THE APHID EUCERA- 
PHIS BETULAE (KOCH) ON SILVER BIRCH, 
Turku Univ. (Finland). Dept. of Biology. 
S. Neuvonen, and M. Lindgren. 
Oecologia OECOBX, Vol. 74, No. 1, p 77-80, 
November 1987. 2 fig, 2 tab, 25 ref. 

Descriptors: *Aphids, *Water pollution effects, 
*Plant growth, *Simulated rainfall, *Acid rain, 
Plants, Rainfall, Reproduction, Survival, Birch, 
Bioassay, Finland. 


The effect of artificial acid rain on the reproduc- 
tion and survival of the aphid Euceraphis betulae 
on silver birch was studied in Turku, southern 
Finland. Eight bioassays were done during 1984- 
1986. In four of the bioassays the aphids produced 
40% to over 100% more progeny on birches wa- 
tered with dilute sulfuric acid (pH 3.5) than on 
control trees. In four other cases the performance 
of aphids did not differ between the treatments. An 
index of aphid reproduction pooled over the whole 
study was significantly higher on acid-treated than 
on control birches. The reproduction of aphids on 
acid-treated birches was enhanced when precipita- 
tion was below long term average, suggesting an 
interaction between the stress caused by acid treat- 
ment and dry periods. (Author's abstract) 
W88-05934 


ORIGIN AND COMPOSITION OF SURFACE 
SLICKS IN LAKES OF DIFFERING TROPHIC 
STATUS, 

Lund Univ. (Sweden). Dept. of Ecology. 

For primary bibliographic entry see Field 2H. 
W88-05959 


SUPRAPOPULATION DYNAMICS OF BOTH- 
RIOCEPHALUS ACHEILOGNATHI IN A 
NORTH CAROLINA RESERVOIR: ABUN- 
DANCE, DISPERSION, AND PREVALENCE, 
Wake Forest Univ., Winston-Salem, NC. Dept. of 
Biology. 

M. R. Riggs, and G. W. Esch. 

The Journal of Parasitology, Vol. 73, No. 5, p 877- 
892, October 1987. 13 fig, 5 tab, 46 ref. 


Descriptors: *Parasites, *Fish *Population dynam- 
ics, *Cooling ponds, *Powerplants, *Reservoirs, 
Population density, Density, Parasite populations, 
Aquatic populations, Belews Lake, North Caroli- 
na, Seasonal variation, Seasonal distribution, Water 
pollution effects, Selenium, Tapeworms. 


A 2 1/2-year study (September 1980-March 1983) 
of abundance, dispersion, and prevalence of the 
pseudophyllidean cestode, Bothriocephalus achei- 
lognathi, in 3 species of fish (Gambusia affinis, 
Notropis lutrensis, and Pimephales promelas) was 
conducted in 3 ecologically distinct areas of a 
North Carolina cooling pond. Mean infrapopula- 
tion density and prevalence differed by site, season, 
and species of host. Abundance of gravid worms 
was significantly lower in metapopulations from 
localities that received power plant effluents. The 
differences in infrapopulation density, prevalence, 
and aggregation appeared to be related to preda- 
tor-prey interactions, which varied with season 
and local community structure. Differences in 
abundance of gravid worms, on the other hand, 
were probably caused by differential suitability of 
hosts and by local variation in selenium concentra- 
tion in the water column. It appears that both 
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biotic and abiotic components of the host commu- 
nity determined the suprapopulation dynamics of 
B. acheilognathi in Belews Lake. (Author's ab- 
stract) 

W88-05963 


GROWTH, BIOMASS, AND FECUNDITY OF 
BOTHRIOCEPHALUS ACHEILOGNATHI IN A 
NORTH CAROLINA COOLING RESERVOIR, 
Wake Forest Univ., Winston-Salem, NC. Dept. of 
Biology. 

M. R. Riggs, A. D. Lemly, and’G. W. Esch. 

The Journal of Parasitology, Vol. 73, No. 5, p 893- 
900, October 1987. 5 fig, 3 tab, 33 ref. 


Descriptors: *Parasites, *Water pollution effects, 
*Selenium, *Fish, *Powerplants, *Cooling ponds, 
Reservoirs, Belews Lake, North Carolina, Growth, 
Fecundity, Maturation, Biomass, Bioaccumulation, 
Industrial wastes, Tapeworms. 


An investigation of differences in growth, matura- 
tion, biomass, and fecundity of Bothriocephalus 
acheilognathi in 3 host species was conducted on 
metapopulations from 3 distinct communities in 
Belews Lake, North Carolina. Host-specific differ- 
ences in growth and biomass were additive among 
metapopulations from different localities. Howev- 
er, species-specific differences in maturation and 
fecundity exhibited differential variation between 
the sites. These site x host interactions were related 
to host-specific differences in bioaccumulation of 
selenium at sites that were exposed to effluent from 
a coal-fired power plant. Significant (alpha = 
0.001) statistical associations were observed be- 
tween selenium concentration in tapeworm tissue 
and fecundity measures. The results demonstrate 
that host suitability is determined by morphologi- 
cal, physiological, and behavioral differences in the 
host species which affect transmission dynamics 
and the quality and stability of the enteric environ- 
ment. (Author's abstract) 

W88-05964 


SALINITY AND FLOODING STRESS EFFECTS 
IN MYCORRHIZAL AND NON-MYCORRHI- 
ZAL CITRUS ROOTSTOCK SEEDLINGS, 

Bonn Univ. (Germany, F.R.). Inst. fuer Obstbau 
und Gemuesebau. 

For primary bibliographic entry see Field 21. 
W88-05970 


ACIDIC DEPOSITION AND TREE GROWTH: 
I. THE USE OF STEM ANALYSIS TO STUDY 
HISTORICAL GROWTH PATTERNS, 

Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

D. C. LeBlanc, D. J. Raynal, and E. H. White. 
Journal of Environmenta! Quality JEVQAA, Vol. 
16, No. 4, p 325-333, October-December 1987. 4 
fig, 4 tab, 49 ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Trees, *Plant growth, *Stem analysis, Conifers, 
Cation leaching, Cations, Environmental effects, 
Drought, Temperature, Dendroecology. 


Radial growth of three coniferous tree species, 
representing an assumed spectrum of susceptibility 
to acidic deposition effects on cation leaching, was 
analyzed by detailed stem analysis to determine if a 
decline in growth, unrelated to natural determi- 
nants of growth, has occurred since the 1950's. 
Various measures of tree growth derived from 
detailed stem analysis are shown to be very useful 
in assessing tree growth responses to environmen- 
tal factors. Correlations between breast height and 
whole-stem analysis data were highly variable and 
generally poor for two of the three species studied. 
Species/site groups identified as potentially more 
susceptible to acidic deposition effects exhibited 
synchronous decreases in growth after 1960, but 
the initiation of decreased growth was coincident 
with documented climatic anomalies (drought and 
winter temperatures) and cannot be directly attrib- 
uted to acidic deposition effects. Quantitative den- 
droclimatological analyses are necessary to assess 
the relationship between these episodes of de- 
creased growth and climatic variables before the 
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role of acidic deposit on mediated effects can be 
evaluated. The role of acidic deposition in the 
observed growth declines cannot be discounted 
based on the analyses. However. tenable alterna- 
tive hypotheses involving the action of natural 
determinants of growth (climate and maturation) 
are presented. (See also W88-05979) (Author's ab- 
stract) 

W88-05978 


ACIDIC DEPOSITION AND TREE GROWTH: 
II. ASSESSING THE ROLE OF CLIMATE IN 
RECENT GROWTH DECLINES, 

Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

For primary bibliographic entry see Field 21. 
W88-05979 


EFFECTS OF SIMULATED ACID RAIN ON 
YIELD RESPONSE OF TWO SOYBEAN CUL- 
TIVARS, 

Illinois Univ., Urbana. Dept. of Agronomy. 

P. M. Porter, W. L. Banwart, J. J. Hassett, and R. 
L. Finke. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 433-437, October-December 1987. 2 
fig, 6 tab, 35 ref. EPA Cooperative Agreement 
810725-01. 


Descriptors: *Acid rain, *Water pollution effects, 
*Soybeans, *Crop yield, Simulated rainfall, Simu- 
lation, Hydrogen ion concentration, Rainfall, Air 
pollution, Acidity. 


An important component of the effects of acid rain 
is its impact on the yield of agricultural crops. 
Field experiments were conducted for 3 yr to 
determine the effects of simulated acid rain on seed 
yield of two soybean (Glycine max (L.) Merr.) 
cultivars, ‘Amsoy 71° and “Williams 82°. Soybeans 
were grown on a Flanagan silt loam (fine, mont- 
morillonitic, mesic Aquic Argiudoll) and protected 
from ambient rainfall by movable rain exclusion 
shelters. Plants were treated biweekly with simu- 
lated rain of pH 5.6, 4.6, 4.2, 3.8, and 3.0. For 
Amsoy 71 there was a linear decrease in yield with 
increasing rainfall acidity for 1 of 3 years, but no 
significant effects for the other two. Thus acid rain 
appears to reduce the yield of some soybean culti- 
vars slightly but this effect is not consistent from 
year to year. Amsoy 71 and Williams 82 soybean 
treated with the most acidic rain, pH 3.0, resulted 
in average yields for the 3 years of the study of 
approximately 3 and 4% lower than the average 
yields for the other treatments, respectively. How- 
ever, calculations from the response functions de- 
veloped showed that at current levels of rainfall 
acidities the effects on yield are very small. With 
an increase in rainfall acidity of 50% in Illinois, the 
predicted yield decrease for Amsoy 71 and Wil- 
liams 82 soybean would be < 1%. The expected 
increase in yield of these cultivars would be 1% or 
less if acidity in the rainfall were reduced by 50%. 
While there may be beneficial effects of reduced S 
and N oxide emissions, these results suggest the 
resultant lower rainfall acidities are not likely to 
produce noticeable changes in yield of soybeans. 
(Author's abstract) 

W88-05990 


CONTAMINATED SHELLFISH A PROBLEM 
IN THE STREAM OF INTERSTATE COM- 
MERCE, 

For primary bibliographic entry see Field 5G. 
W88-05993 


ACID PRECIPITATION IN SOUTHERN NEW 
JERSEY, 

EM Diagnostic Systems, Gibbstown, NJ. 

E. Cerceo. 

American Laboratory ALBYBL, Vol. 19, No. 7, p 
26-28, July 1987. 1 fig, 5 tab, 16 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution sources, *Acid rain, *Precipitation, *Air 
pollution, *New Jersey, Sulfuric acid, Nitric acid, 
Plant growth, Vegetation, Forests, Trees, Rainfall, 
Rivers. 


Acidity of rain water was measured at three loca- 
tions in southern New Jersey: Westmont, Clemen- 
ton, and Gibbstown. Seedlings planted in 1978 
when rain pH was 4.0-4.8 showed no deleterious 
effects over the 9 following years. Plants studied 
were junipers, dwarf Alberta spruce, yews and 
lilacs. Existing native trees (maple, locust, oak, 
dogwood) showed little, if any, damage. Yearly 
weighted average pHs of precipitation in this area 
were 4.75 in 1983, 4.70 in 1984, 5.31 in 1985, and 
5.37 in 1986. For 1986 seasonal average pHs were 
as follows: spring, 4.88; summer (including a 4.5- 
inch rainfall from a hurricane at 5.40 pH), 5.24; 
fall, 5.78; and winter (including early 1987), 5.16. 
Some of the lowest pH readings were in summer 
(3.95); these were related to increased sunlight for 
oxidizing pollutants and long dry spells in which 
pollutants were concentrated. Water samples from 
Cooper River, Newtown Creek, and groundwater 
were in the range of 6.8 to 7.2. (Cassar-PTT) 
W88-06012 


IN SITU STRIPED BASS (MORONE SAXATI- 
LIS) CONTAMINANT AND WATER QUALITY 
STUDIES IN THE POTOMAC RIVER, 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

L. W. Hall, W. S. Hall, S. J. Bushong, and R. L. 
Herman. 

Aquatic Toxicology AQTODG, Vol. 10, No. 2/3, 
p 73-99, June 1987. 6 fig, 18 tab, 20 ref. US Fish 
and Wildlife Service, FWS Coop. Agreement No. 
14-16-0009-85-910. 


Descriptors: *In situ tests, *Potomac River, 
*Water pollution effects, *Bass, *Mortality, 
*Water quality, *Rivers, *Pollutants, Histology, 
Animal pathology, Survival, Growth stages, Kid- 
neys, Larvae, Aluminum, Cadmium, Copper, 
Metals, Water temperature, Hydrogen ion concen- 
tration. 


The objectives of this study were to evaluate sur- 
vival of striped bass (Morone saxatilis) prolarvae 
and yearlings in the Potomac River by using in situ 
test chambers; correlate survival of both striped 
bass life stages with the presence of water quality 
conditions, inorganic contaminants, and organic 
contaminants and conduct histological examina- 
tions of surviving yearling striped bass. Survival of 
striped bass prolarvae ranged from 4.5-22.5% at 
three field locations during three 96-h experiments; 
control survival was > or = 81%. Yearling sur- 
vival ranged from 0-77.5% at three river stations 
during two 7-d experiments; highest mortality oc- 
curred at the upriver station. Control survival was 
100%. Poor survival of striped bass prolarvae was 
likely related to the presence of inorganic contami- 
nants (monomeric aluminum, cadmium, and 
copper) acting singly or synergistically and sudden 
decreases in water temperature (< 11 C). Yearling 
mortality at the upriver station was likely correlat- 
ed with high pH conditions from a point source 
discharge and perhaps inorganic contaminants. 
Histological examinations of yearlings suggested 
that test organisms exposed to Potomac River 
water exhibited adverse changes in the kidney. 
(Author's abstract) 

W88-06036 


QUANTITATIVE STRUCTURE-ACTIVITY RE- 
LATIONSHIPS FOR THE TOXICITY AND 
BIOCONCENTRATION FACTOR OF NITRO- 
BENZENE DERIVATIVES TOWARDS THE 
GUPPY (POECILIA RETICULATA), 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Veterinary Pharmacology, Pharmacy and Toxicol- 


ogy. 

J. W. Deneer, T. L. Sinnige, W. Seinen, and J. L. 
M. Hermens. 

Aquatic Toxicology AQTODG, Vol. 10, No. 2/3, 
p 115-129, June 1987. 2 fig, 3 tab, 26 ref. 


Descriptors: *Nitrobenzenes, *Water pollution ef- 
fects, *Bioconcentration, *Biological magnifica- 
tion, *Toxicity, *Nitrogen compounds, *Benzenes, 
*Guppies, Electrochemistry, Solubility coefficient, 
Fish. 


The acute toxicity and bioconcentration factor of a 
series of nitrobenzene derivatives was determined 


for the guppy. Toxicity was determined by both 
hydrophobicity (expressed by the octanol/water 
partition coefficient) and rate of reduction of the 
nitro group (expressed by either electrochemical 
halfwave reduction potential or Hammett sigma 
values). The acute toxicity of mononitro com- 
pounds can be adequately described by hydropho- 
dicity, and their bioconcentration factor is approxi- 
mately equal to the octanol/water partition coeffi- 
cient. The dinitro compounds that are likely to be 
most reduced have substantially lower bioconcen- 
tration factors than expected, accompanied by a 
marked increase in toxicity. Electrochemical re- 
duction potentials are a better descriptor of toxici- 
ty than Hammett sigma(-) values. Nitroanilines do 
not fit the quantitative structure-activity relation- 
ships established for nitrobenzene derivatives. 
These compounds should probably be considered 
aniline derivatives. (Author's abstract) 

W88-06037 


ADSORPTION OF FENVALERATE TO LABO- 
RATORY GLASSWARE AND THE ALGA 
CHLAMYDOMONAS REINHARDII, AND ITS 
EFFECT ON UPTAKE OF THE PESTICIDE BY 
DAPHNIA GALEATA MENDOTAE, 

Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

For primary bibliographic entry see Field 5B. 
W88-06038 


HISTOPATHOLOGICAL STUDY OF POECI- 
LIA RETICULATA (GUPPY) AFTER LONG- 
TERM EXPOSURE TO BIS(TRI-N- 
BUTYLTIN)OXIDE (TBTO) AND DI-N-BUTYL- 
TINDICHLORIDE (DBTO), 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Pathol- 
ogy. 

P. W. Wester and, and J. H. Canton. 

Aquatic Toxicology AQTODG, Vol. 10, No. 2/3, 
p 143-165, June 1987. 8 fig, 3 tab, 39 ref. 


Descriptors: *Histology, *Pathology, *Guppies, 
*Tin, *Metal organic pesticides, *Pesticide toxici- 
ty, *Biocides, Kidneys, Liver, Eyes, Skin, Mortali- 
ty, Toxicity. 


The histopathologic effects in the small fish species 
Poecilia reticulata (guppy) were investigated after 
exposure to the biocide bis(tri-n-butyltin)oxide 
(TBTO), a contaminant of the aquatic environ- 
ment. At the age of 3-4 wk animals were exposed 
to concentrations ranging from 0.01-32 micrograms 
TBTO/L over 1 and 3 months. In a comparative 
study young guppies were exposed to di-n-butyl- 
tindichloride (DBTC) for 1 month at a concentra- 
tion range of 320-3200 micrograms/L. Both com- 
pounds induced thymus atrophy, hyperplasia of 
hemopoietic interstitial tissue of the kidney, and 
increase in number of free peritoneal cells in the 
body cavity, which were probably neutrophilic 
granulocyte analogs. In the liver vacuolation was 
increased, predominantly due to accumulation of 
fat and of glycogen also muscle glycogen was 
increased. Effects of DBTC occurred at concentra- 
tions which were almost three orders of magnitude 
higher than of TBTO, and there were no indica- 
tions that the TBTO-induced thymus atrophy is 
caused by the DBT-metabolite. At the higher con- 
centrations of TBTO epidermal hyperplasia and 
keratitis occurred, as well as changes in the rods 
and cones layer of the retina. The ‘no-observed- 
effect’ concentration (NOEC) of TBTO was 0.01 
micrograms/L, based on thymus atrophy, liver 
vacuolation or hyperplasia of the hemopoietic 
tissue, and this was 30-fold lower than when based 
upon classical toxicological criteria (growth). In 
the DBTC study, thymus atrophy was still present 
in the lowest concentration tested (320 micro- 
gram/L) whereas the NOEC for mortality and 
behavior was 1800 micrograms/L. Atrophy of the 
thymus, keratitis and skin irritation seem to be 
similar effects as found in mammals. It is conclud- 
ed that long-term low dose TBTO-exposure of 
guppies causes thymus atrophy, increase in granu- 
locytes, accumulation of glycogen and fat in the 
liver, and changes in cornea, retina and skin; 
except for the changes in the eye and skin, similar 





effects were induced by DBTC, although at many- 
fold higher concentrations. (Author's abstract) 
W88-06039 


MUTAGENICITY OF MONOCHLORODIBEN- 
ZOFURANS DETECTED IN THE ENVIRON- 
MENT, 

National Inst. for Environmental Studies, Yatabe 
(Japan). Div. of Environmental Health Sciences. 
M. Matsumoto, M. Ando, and Y. Ohta. 
Toxicology Letters TOLEDS, Vol. 40, No. 1, p 
21-28, January 1988. 2 tab, 28 ref. 


Descriptors: *Water pollution effects, *Mutagenic- 
ity, *Drinking water, *Monochlorodibenzofurans, 
*Chlorodibenzofurans, Organic compounds. 


The mutagenicities of 1-, 2-, 3-, and 4-chlorodiben- 
zofuran were tested using Salmonella typhimurium 
TA98 and TA100. These studies were prompted 
by the discovery of these materials in tap water in 
Japan. They had been formed by the reaction of 
dibenzofuran with residual chlorine in the water 
system. Dibenzofuran, 1-chlorodibenzofuran, and 
4-chlorodibenzofuran were essentially nonmuta- 
genic; 2-chlorodibenzofuran was weakly mutagen- 
ic. However, 3-chlorodibenzofuran was markedly 
mutagenic, 1/5 that of benzo(a)pyrene in TA98 
and 1/20 that of benzo(a)pyrene in TA100. 
(Cassar-PTT) 


IMPROVED ENVIRONMENTAL PATHWAY 
MODEL FOR ASSESSING HIGH-LEVEL 
WASTE REPOSITORY RISKS, 

WasteChem Corp., Paramus, NJ. 

C. M. Malbrain, and R. K. Lester. 

Health Physics HLTPAO, Vol. 53, No. 5, p 473- 
486, November 1987. 7 fig, 6 tab, 26 ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Radioactive wastes, *Waste disposal, 
*Model studies, Mathematical models, Nuclear 
wastes, Risks, Biosphere model, Radioisotopes, 
Underground waste disposal, Irrigation, Public 
health, Groundwater pollution. 


An environmental pathway model useful for as- 
sessing the postclosure radiological risks from 
high-level waste repositories was developed. This 
model was compared with the EPA Biosphere 
model. The modified biosphere transport model 
was changed primarily in two areas: the treatment 
of radionuclide accumulations in the topsoil which 
depends on the rate of water percolation into the 
deeper soil layers, a function of the irrigation rate, 
and the treatment of daughter product buildup in 
the biosphere. For some fission products and acti- 
nide isotopes the modified model predicted popula- 
tion risks more than two orders of magnitude 
greater than predicted by the EPA biosphere 
model. (Cassar-PTT) 

W88-06046 


RADIOACTIVE AND NONRADIOACTIVE SO- 
LUTES IN DRINKING WATER FROM RN- 
CHARGING DEVICES, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field SB. 
W88-06048 


EFFECTS OF SIMULATED ACID RAIN WITH 
AND WITHOUT AMBIENT RAIN ON THE 
GROWTH AND YIELD OF FIELD-GROWN 
SOYBEANS, 

North Carolina State Univ. at Raleigh. Dept. of 
Botany. 

D. T. DuBay, and A. S. Heagle. 

Environmental and Experimental Botany 
EEBODM, Vol. 27, No. 4, p 395-401, October 
1987. 5 tab, 19 ref. Interagency agreement between 
USDA-ARS and U.S. Dept. of Energy, Oak Ridge 
Operations Office, Interagency agreement No. 
DE-AIOS5-810R20886. 


Descriptors: *Water pollution effects, *Acid rain, 
*Soybeans, *Hydrogen ion concentration, Plant 
growth, Crop yield, Air pollution, Sulfates, Ni- 
trates, Leaves, Plant tissues, Rainfall. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Soybean (Glycine max (L.) Merr, ‘Forrest’) was 
grown in the field to determine (1) whether sulfate, 
nitrate, and hydrogen ion concentrations in simu- 
lated rainfall cause foliar injury, affect growth and 
yield, influence foliar elemental content or modify 
soil chemistry, and (2) whether exclusion of ambi- 
ent rainfall affects these responses. Plants were 
exposed twice weekly from 14 June to 8 October 
1983 to 1 cm of simulated rain at pH levels of 5.2, 
4.2, 3.7, 3.2, and 2.7. One-half of each plot was 
shielded from ambient rain (covered) but received 
additional simulated acidic rain to match the 
amounts of ambient rainfall on plots not shielded 
from ambient rain (uncovered). There were four 
2.5 sq m plots randomly assigned to each pH level 
in both the covered and uncovered conditions. 
Simulated rain treatment at pH 2.7 significantly 
increased foliar S concentrations and caused slight 
(<10%) foliar injury. Both effects were signifi- 
cantly greater in covered plots than in uncovered 
plots. Simulated rain above pH 3.2 caused no visi- 
ble symptoms or measurable changes in leaf ele- 
mental concentrations. Simulated rain chemistry 
had no influence on soybean growth or yield com- 
ponents, and there were no obvious trends in either 
the covered or uncovered plots. Therefore, ambi- 
ent acid rain probably does not affect the growth 
or yield of soybean cultivar ‘Forrest.’ Simulated 
rain at pH 2.7 significantly increased soil H(+) and 
soil sulfate-S concentrations by the end of the 
treatment period; these changes were similar in the 
covered and uncovered plots. A conclusive test of 
the influence of ambient rain on plant response to 
simulated rain chemistry will require the use of 
species or cultivars that exhibit significant growth 
or yield responses to changes in H(+), sulfate or 
nitrate levels. (Author's abstract) 

W88-06050 


IMPACT OF SIMULATED ACID RAIN ON 
YIELD OF A FIELD-GROWN OAT CROP, 
Pennsylvania State Univ., University Park. Dept. 
of Plant Pathology. 

E. J. Pell, and M. Puente. 

Environmental and Experimental Botany 
EEBODM, Vol. 27, No. 4, p 403-407, October 
1987. 2 tab, 10 ref. U.S. Department of Energy 
Contract No. DE-AC02-81ER600020 and U.S. De- 
partment of Agriculture grant No. 84-CRSR-2394. 


Descriptors: *Water pollution effects, *Acid rain, 
*Oats, *Crop yield, Plant growth, Air pollution, 
Plant tissues, Rainfall, Leaves, Grain crops, Seeds. 


A study was conducted in 1985 to determine the 
impact of acid rain on the productivity of Avena 
sativa K. cv. Ogle. Oat plants were grown under 
standard field practices and received 0.32 cm simu- 
lated rain treatments at pH 3.0, 3.6, 4.2 or 4.8 three 
times a week for 10.5 weeks. In a ‘no rain’ treat- 
ment plants received an equivalent volume of 
water at the soil surface. Each treatment was repli- 
cated eight times. Plants were harvested and al- 
lowed to dry when oat kernels reached the soft 
dough stage. There were no significant effects of 
acidity of rain on vegetative yield/ha, number of 
tillers/ha, seeds/ha, seed weight/ha, number of 
seed/head, bushels/ha or harvest index. (Author's 
abstract) 

W88-06051 


INTERACTIVE EFFECTS OF SIMULATED 
ACIDIC FOG AND OZONE ON FIELD- 
GROWN ALFALFA, 

California Univ., Riverside. Statewide Air Pollu- 
tion Research Center. 

P. J. Temple, R. W. Lennox, A. Bytnerowicz, and 
O. C. Taylor. 

Environmental and Experimental Botany 
EEBODM, Vol. 27, No. 4, p 409-417, October 
1987. 2 fig, 4 tab, 38 ref. U.S. Dept. of Agriculture 
CSRS Grant No. SGP-0026-1983 and EPA Coop- 
erative Agreement CR 807399. 


Descriptors: *Water pollution effects, *Acid rain, 
*Alfalfa, Ozone, *Fog, Plant growth, Plant tissues, 
Air pollution, Precipitation, Stomatal transpiration, 
Photosynthesis, Leaves, Crop yield. 


Acid precipitation events, primarily in the form of 
fogs with pH as low as 2.0, have been reported 
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Effects Of Pollution—Group 5C 


from both urban and agricultural areas of Califor- 
nia. If low pH acidic precipitation increased stoma- 
tal conductance, flux of gaseous air pollutants into 
mesophyll spaces could increase, thereby increas- 
ing susceptibility of plants to air pollution injury. 
A field experiment was conducted to determine the 
interactive effects of acidic fog and ozone on sto- 
matal conductance, photosynthesis, foliar injury, 
and yield of an established stand of alfalfa (Medi- 
cago sativa L.). Plants were exposed to five levels 
of ozone for 12 hr daily for 4 weeks. Ozone was 
added in proportion to its concentrations in ambi- 
ent air. Levels ranged from 1/4 of ambient to 
twice ambient concentrations. Simulated fog solu- 
tions of pH 2.0, 3.2, 4.4, and 5.6 acidified with 2:1 
HNO3:H2S04 were applied from 3:00 to,5:00 AM 
three times per week for 4 weeks. Treatments were 
replicated twice. Alfalfa was harvested when 
plants were at 1/10 bloom stage and crown sprouts 
exceeded 4 cm in length. Results indicated that 
both stomatal conductance and photosynthesis de- 
creased with increasing acidity of fog. Foliar 
injury attributable to acid deposition was observed 
only in the pH 2.0 fog treatment. Alfalfa yield was 
significantly reduced by both acid fog and ozone, 
but the interaction between the two was not statis- 
tically significant. The threshold for significant 
growth reduction in alfalfa exposed to simulated 
fog in open-top chambers was pH 2.0 and pH 3.2 
for alfalfa in ambient-air plots. (Author's abstract) 
W88-06052 


EXTENT OF FOREST DECLINE IN EUROPE, 
S. Nilsson, and P. Dunker. 

Environment ENTVAR, Vol. 29, No. 9, p 4-9, 30- 
31, November 1987. 2 fig, 5 tab. 


Descriptors: *Water pollution effects, *Data col- 
lections, *Acid rain, *Forests, Europe, Trees, Air 
pollution, Leaves, Coniferous forests, Deciduous 
forests, Monitoring, Rainfall. 


Current data on the extent of forest decline in 
Europe were summarized and analyzed as part of a 
study of the relationship between this decline and 
acid rain. A wide range of variables is used to 
quantify forest damage attributable to air pollution. 
Some of these variables require sophisticated and 
expensive measurements (e.g., cellular stress symp- 
toms and foliar and soil concentrations of pollut- 
ants). Most broad-scale monitoring programs in 
Europe are generally based on two indicators of 
crown condition: degree of foliage loss and degree 
of foliage discoloration. Many factors other than 
air pollution affect foliage loss in tree crowns-- 
species, elevation, exposure, soil conditions, fertili- 
ty, competition, age. Moreover, these factors are 
interactive. Tables show the extent of damage in 
coniferous and deciduous forests in many Europe- 
an countries in the years 1983-1986. There were 
many inconsistencies in reporting of data and 
methods used among the countries. However, 
Switzerland and West Germany clearly emerged 
as having severe forest decline problems in all the 
categories examined. The United Kingdom 
showed severe forest decline as measured by 5 of 
the 6 categories. Czechoslovakia showed problems 
in coniferous forests; Austria, in deciduous and 
coniferous forests; Portugal, Spain, and Sweden, 
decline in moderate, severe, and dead classes; Bul- 
garia, for conifers; and Luxembourg, in deciduous 
forests. Because of the short periods for which data 
are available and the changes in monitoring meth- 
ods with time, it was impossible to estimate forest 
decline over time and the contribution of air pollu- 
tion. Suggestions for upgrading national monitor- 
ing programs and improving their consistency are 
as follows: (1) All forest types and tree species 
should be sampled systematically, conforming to 
statistical design. (2) Damage caused by air pollu- 
tion should be separated from damage caused by 
other factors, such as drought. (3) Observer subjec- 
tivity should be removed. (4) Monitoring should be 
carried out at least annually. (5) Data must be 
shared freely among the interested parties. (See 
also W88-06056) (Cassar-PTT) 

W88-06054 


CAUSES OF FOREST DAMAGE IN EUROPE, 
B. Prinz. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Environment ENTVAR, Vol. 29, No. 9, p 10-16, 
32-37, November 1987. 7 fig. 


Descriptors: *Water pollution effects, *Acid rain, 
*Forests, Trees, Air pollution, Rainfall, Drought, 
Chlorosis. Sulfates, Nutrients, Magnesium, Leach- 
ing. Ozone, Aluminum, Coniferous forests, Spruce 
trees. 


The neuartige Waldschaden (novel forest damage) 
hypothesis states that chronic forest decline is a 
result of interactions among several factors: ozone/ 
acid deposition, climatic conditions, nutrient 
changes caused by acid leaching of the soil, and 
spatial differences (altitude and natural soil nutri- 
ents). Norway spruce trees are subject to two 
types of damage: needle loss and needle chlorosis. 
Needle loss is preceded by increased nitrate leach- 
ing from the soil and a high deposition of sulfuric 
acid, resulting in root damage and enhanced water 
stress. Needle chlorosis occurs at moderate ranges 
of soil acidification and results in nutrient deficien- 
cy (especially of magnesium) despite a functioning 
root system. Ozone affects the tree metabolism 
directly and weakens the cell membrane system so 
that, in combination with acid rain and fog, the 
leaching of essential nutrients is enhanced. Either a 
toxic agent prevents transport of calcium and mag- 
nesium without affecting nitrogen, phosphorus or 
potassium transport from root to needle tissue or 
Ca and Mg are lost by leaching via the cuticle. 
Aluminum toxicity does not appear to be the cause 
of tree damage, contrary to many published stud- 
ies. Climatic stress further weakens the trees, as 
was seen after the drought of 1975-76 in Europe. 
Many questions remain to be answered. Investiga- 
tions which are proving valuable are (1) experi- 
ments in exposure chambers with controlled appli- 
cation of air pollutants, (2) experiments in open-top 
chambers within a damaged stand with application 
of natural and filtered air as well as with natural 
and purified rain and (3) highly sophisticated ob- 
servations in naturally exposed trees in a damaged 
stand. (See also W88-06054) (Cassar-PTT) 
W88-06056 


SIMULATION OF MARINE ECOSYSTEM EF- 
FECTS DUE TO PCB WASTE INCINERATION 
IN THE GULF OF MEXICO, 

Applied Science Associates, Inc., Narragansett, 
RI 


M. Reed, D. French, and K. Jayko. 
Ecological Modelling ECMODT, Vol. 38, No. 3/ 
4, p 213-242, October 1987. 13 fig, 6 tab, 61 ref. 


Descriptors: *Path of pollutants, *Water pollution 
effects, *Water pollution sources, *Waste disposal, 
*Estuaries, *Polychlorinated biphenyls, *Marine 
environment, *Incineration, Ecosystems, Gulf of 
Mexico, Chlorinated hydrocarbons, Organic 
chemicals, Risks, Model studies, Mathematical 
models, Bioaccumulation, Coastal waters, Aquatic 
life, Rainfall, Air pollution, Sediments, Marine 
sediments, Benthos, Fish, Invertebrates, Zooplank- 
ton, Phytoplankton. 


The magnitude of effects of ocean-based inciner- 
ation of polychlorinated biphenyl (PCB) wastes 
was assessed using a four-level atmosphere-ocean- 
sediments transport model coupled to an ecosys- 
tem model. The four layers consist of atmosphere, 
upper and lower ocean water columns, and sedi- 
ments. The ecosystem model is concerned with 
linkages among major trophic compartments. It 
includes predation, metabolism, and pollutant as- 
similation/depuration. The hypothetical site was 
about 400 miles south and 400 miles east of the 
northwestern edge of the Gulf of Mexico. Model- 
ing analysis was based on an incineration feed rate 
of 15 t/hr of waste containing 35% PCB, a stack 
emission rate of 1 kg/hr, corresponding to a de- 
struction and removal efficiency (DRE) of 0.9998, 
and a burning schedule of 11 days length starting 
every 26 days. The area of sea floor containing 
more than | ppb PCB in the surface sediments 
would increase rapidly in the first few years and 
level off after 50 years of burning at 120,000 sq km. 
Atmospheric plumes for an 11-day burn would 
contain maximum concentrations of 13 ng/cu m 
PCB and be blown northward during the summer 
and westward during winter. The benthos would 
be the key to PCB incorporation into the food 


chain. Expected PCB concentrations for aquatic 
organisms in the shelf system would vary from the 
order of 10,000 ppb for large pelagic fish to 100 
ppb for benthic invertebrates to 1 or less for 
benthic flora, zooplankton, and phytoplankton. At 
a DRE of 0.999999 the maximum seafloor contami- 
nant levels would be two orders of magnitude less, 
below the assumed toxicity threshold of 0.05 ppb. 
(Cassar-PTT) 

W88-06063 


CHRONIC TOXICITY OF ANILINE AND 2,4- 
DICHLOROPHENOL TO DAPHNIA MAGNA 
STRAUS, 

Dow Chemical Co., Midland, MI. Dept. Health 
and Environmental Sciences. 

F. M. Gersich, and D. P. Milazzo. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 1-7, Janu- 
ary 1988. 2 tab, 11 ref. 


Descriptors: *Aniline, *Chlorophenols, *Daphnia, 
*Water pollution effects, *Toxicity, Survival, Pop- 
ulation exposure, Organic compounds. 


The chronic toxicity of aniline and 2,4-dichloro- 
phenol to Daphnia magna Straus was estimated, 
using a standard 21-day static renewal procedure. 
The chronic tests began by placing one neonate 
daphnid in each uniquely labeled tube. The daph- 
nids remained in their respectively labeled tubes 
for the duration of the study. Interpretation of the 
data indicates that the maximum acceptable toxi- 
cant concentration (MATC) lies between 24.6 and 
46.7 microgram/L for aniline. Another estimate of 
the MATC value expressed as the geometric mean 
of 24.6 and 46.7 is 33.9 microgram/L. The determi- 
nation of the MATC was based on the endpoints: 
survival, mean total young/adult, mean brood 
size/adult and mean dry weight/adult, all of which 
significantly differed from the controls at the 46.7 
microgram/L level. Interpretation of the data indi- 
cates that the MATC for 2,4-dichlorophenol lies 
between 0.74 and 1.48 mg/L. Another estimate of 
the MATC expressed as the geometric mean of 
0.74 and 1.48 is 1.05 mg/L. The data generated 
from this study will be used to evaluate the utility 
of a short-term (14-day) static renewal test. Four- 
teen-day tests conducted at 24 deg C, with temper- 
ature acclimated organisms have the potential to 
save a significant amount of manpower wher con- 
ducting chronic daphnid tests. (Alexander-PTT) 
W88-06084 


METABOLIC EFFECTS OF A POLYCHLORI- 
NATED BIPHENYL (PHENOCLOR DP6) ON 
MULLETS, CHELON LABROSUS, 

Bordeaux-1 Univ., Talence (France). Lab. of Food 
Toxicology. 

J. F. Narbonne, P. M. Suteau, P. A. Grolier, and 
M. C. Daubeze. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 8-12, 
January 1988. 1 fig, 20 ref. 


Descriptors: *Polychlorinated biphenyls, *Mullet, 
*Tissue analysis, *Water pollution effects, *Toxici- 
ty, Survival, Population exposure, Organic com- 
pounds, Lipids, Diet. 


Both the appearance and reversibility of some gen- 
eral metabolic alterations occurring in mullets ex- 
posed to Phenoclor DP6 were studied. Mullets 
(Chelon labrosus) of uniform weight were caught 
in the Arcachon Bay and acclimated 30 days in 
tanks containing flowing, charcoal - filtered and 
oxygenated sea water and in starving conditions. 
Seven groups of four animals were distributed into 
20-L glass aquaria (one group per aquarium) and 
fed a commercial fish food every 2 days. Food 
contaminated by Phenoclor DP6 (48 mg/kg food 
weight), was added to the experimental aquaria 
while the control group still received uncontamin- 
ated food. Lipid reserves were not modified as 
indicated by the stable lipid content (around 2% of 
wet weight) of fish carcass suggesting that dietary 
conditions were satisfying. Although no mortality 
was found, mullet contamination by Phenoclor 
DP6 induced important alterations in glucose and 
protein metabolism. Glycohemia readily increased 
within 8 days exposure and remained at a high 
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level after 30 days exposure. Glycogen content 
increased in liver, heart, white and red muscle 
during the exposure to PCB. This period corre- 
sponded to maximum concentration of blood glu- 
cose. After one week of depuration, control values 
were recovered in heart and muscles. However the 
liver glycogen content was increased. These re- 
sults show an increase of both glycohemia and 
muscular glycogen and a decrease of plasma pro- 
teins and an elevation of hepatic protein content. 
These alterations disappeared within 8 days after 
intoxication was stopped whereas PCB bod 
burden remained elevated (4.3 mg DP6/kg), sug- 
gesting that the PCB kept in the lipid reserves 
cannot exert any toxic effects on the parameters. 
However, a delayed effect represented by an in- 
crease in hepatic glycogen was observed. (Alexan- 
der-PTT) 

W88-06085 


COMPARISON OF ANTIBIOTIC PRODUC- 
TION FROM FOUR ECOTYPES OF THE 
MARINE ALGA, DUNALIELLA, 

Montclair State Coll., Upper Montclair, NJ. Dept. 
of Biology. 

B. Lustigman. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 18-22, 
January 1988. 1 fig, 4 tab, 12 ref. 


Descriptors: *Adaptation, *Antibiotics, *Duna- 
liella, *Water pollution effects, *Toxicity, Surviv- 
al, Population exposure, Algae, Cultures, Growth. 


The production of an antibiotic substance from 
four strains of the marine alga, Dunaliella, two 
from waters of high pollution and two from waters 
of low pollution was examined. The results indi- 
cate that a broad spectrum antibiotic substance is 
produced by two of the isolated Dunaliella cul- 
tures. These cultures were isolated from waters of 
high pollution. The active strains flourish in envi- 
ronments which contain numerous bacteria and 
other microorganisms. Forms which can survive in 
a stressed environment need to have some adaptive 
advantage to allow for their growth. The release of 
antibiotic or allelopathic chemicals into seawater 
will give an adaptive advantage to the releasing 
organism. It will alter the microenvironment sur- 
rounding the releaser and provide it with enhanced 
space and sunlight. The release of bioactive meta- 
bolites represents one mechanism of species surviv- 
al in a highly competitive situation. (Alexander- 
PTT 


) 
W88-06086 


TOXIC EFFECTS OF PHENOL ON 
MULLET, MUGIL AURATUS RISSO, 
Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

M. Krajnovic-Ozretic, and B. Ozretic. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 23-49, 
January 1988. 2 tab, 24 ref. 


GREY 


Descriptors: *Phenols, *Mullet, *Fish physiology, 
*Water pollution effects, *Toxicity, Survival, Pop- 
ulation exposure, Blood, Tissue. 


The identification of some physiological and bio- 
chemical changes in mullet blood as a consequence 
of exposure to phenol was investigated. Some ob- 
servations. were also made about the behavior and 
gross pathology of poisoned fish. Grey mullet, 
Mugil auratus Risso, weight about 125 g length 22- 
25 cm, were used as test organisms. Although a 
constant dosing was established, the actual concen- 
tration of phenol during the experiments decreased 
and after a few days dropped down to 50% of the 
initial values due to the rapid proliferation of some 
‘phenolic bacteria’, which have been demonstrated 
by inoculation of water samples from basins con- 
taining phenol. Characteristic neurotoxic symp- 
toms and gross pathology observations in relation 
to phenol concentration and exposure time are 
presented. After introduction into basins with 5 mg 
phenol/L, mullet were generally excited: fast 
swimming and faster branchial ventilation were 
observed but after 1 day the fish had acclinatized. 
Their behavior was normal and no evident patho- 





logical changes were observed. The concentration 
of 0.5 mg/L did not induce any evident change in 
the hematological and biochemical values, while in 
fish that were exposed 4 days to 5 mg phenol/L 
only glucose, lactate dehydrogenase (LDH) and 
glutamic oxaloacetic transaminase (GOT) activity 
in plasma were increased. Grey mullet are relative- 
ly insensitive to phenol and obvious harmful effects 
occur only at concentrations of >1 mg/L, an 
exceptionally high concentration that could be ex- 
pected in heavily polluted space restricted regions. 
The earliest neurotoxic symptoms were observed 
at 5 mg phenol/L. The excited phase was rather 
short, but the changes in plasma were highly sig- 
nificant, particularly regarding the increase of glu- 
cose concentration and GOT and LDH activity. 
(Alexander-PTT) 

W88-06087 


STUDIES OF CADMIUM TOLERANCE IN 
TWO POPULATIONS OF GRASS SHRIMP, PA- 
LAEMONETES PUGIO, 

Rutgers - The State Univ., Newark, NJ. Dept. of 
Biological Sciences. 

A. T. Khan, J. S. Weis, and L. D'Andrea. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 30-34, 
January 1988. 1 tab, 17 ref. 


Descriptors: *Tolerance, *Cadmium, *Mercury, 
*Shrimp, *Water pollution effects, *Toxicity, Sur- 
vival, Population exposure, Heavy metals. 


The effect of pre-treatment with low doses of 
cadmium chloride (Cd) and mercuric chloride 
(Hg) on tolerance to higher levels of cadmium in 
two populations of grass shrimp, Palaemonentes 
pugio was investigated. Shrimp were obtained 
from two locations: Piles Creek (PC) and Big 
Sheepshead Creek (BSC). The LCS50 values of PC 
shrimp were 3.28, 6.81, and 2.63 mg/L Cd for not 
pre-exposed, Cd pre-exposed, and Hg pre-exposed, 
respectively. LCS50 values of BSC shrimps were 
1.83, 3.89, and 1.68 mg/L Cd for not pre-exposed, 
Cd pre-exposed, and Hg pre-exposed, respectively. 
LCS50 value of PC shrimp not pre-exposed was 
significantly higher than BSC shrimp not pre-ex- 
posed indicating that PC shrimp were more resist- 
ant to Cd. The resistance factors (RFs) for PC and 
BSC shrimp that were pre-exposed to Cd were 
1.91 and 2.12, respectively, indicating that the pre- 
exposed shrimp of both populations were nearly 
twice as resistant to the lethal effects of Cd than 
shrimp not pre-exposed. However, RFs for PC and 
BSC Hg pre-exposed shrimp were 0.80 and 0.91, 
respectively, indicating no increase of tolerance to 
the lethal effect of Cd. Pre-exposure to Hg may 
actually have made the shrimp slightly more sensi- 
tive to the toxic effects of Cd. The pre-treatment 
concentration can have an important impact on the 
outcome. However, pre-exposure to 5.0 micro- 
gram/L did not increase subsequent tolerance. It 
may be that the one pre-exposure concentration 
selected for Hg pre-exposure was not appropriate 
to stimulate the inducing mechanism for increasing 
tolerance to Cd. (Alexander-PTT) 

W88-06088 


PERIPHYTON 
TROPHY, 
McGill Univ., Montreal (Quebec). Dept. of Biol- 
ogy. 

A. Cattaneo. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 2, p 296-303, Febru- 
ary 1987. 6 fig, 4 tab, 47 ref. 


IN LAKES OF DIFFERENT 


Descriptors: *Eutrophication, *Trophic status, 
*Eutrophication, *Biomass, *Periphyton, *Phyto- 
plankton, *Quebec, Nutrients, Limnology, Chloro- 
phyll, Algae, Lakes, Seasonal variation. 


In a study of 10 lakes in the Eastern Townships 
(Quebec) periphyton biomass correlated less well 
with total P (TP) concentration in the water than 
did phytoplankton biomass. The relationship with 
total phosphorus (TP) was improved somewhat 
when periphyton biomass was estimated as cell 
volume rather than as chlorophyll or organic mate- 
rial. When the ‘community was divided among 
various groups according to taxa, life form, and 
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size, only the biomasses of greens, filamentous 
algae, and algae exceeding 10000 cu microns were 
correlated with TP. The biomass of the smaller 
algae, which are more readily grazed by benthos, 
was about the same in all lakes whereas nuisance 
forms increased significantly with P enrichment. 
At more eutrophic sites, maximal periphyton bio- 
masses were observed in midsummer, coinciding 
with peak recreational use of lakes, whereas at the 
other sites, maxima appeared earlier in the season. 
(Author's abstract) 
-0609 1 


ENERGY RESERVES OF THREE ZOOPLANK- 
TON SPECIES FROM TWO LAKES WITH DIF- 
FERENT METAL CONCENTRATIONS, 

Toronto Univ. (Ontario). Dept. of Zoology. 

M. T. Arts, and W. G. Sprules. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 2, p 458-466, Febru- 
ary 1987. 8 fig, 6 tab, 61 ref. 


Descriptors: *Toxicity, *Water pollution effects, 
*Zooplankton, *Metals, *Lakes, Copper, Nickel, 
Aluminum, Lipids, Diet, Phytoplankton, Biomass. 


Dry weight and lipid content of three zooplankton 
species in two lakes differing in concentrations of 
copper, nickel, and aluminum were assayed for 
two consecutive summers. Epischura lacustris and 
Holopedium gibberum had lower lipid levels and 
were generally lighter in the lake with elevated 
metals. The lipid droplet in eggs of H. gibberum 
was 21% smaller in the lake with elevated metal 
levels. Total body burdens of copper in H. gib- 
berum were twice as high in the lake with elevated 
metals. There was no difference in dry weight and 
levels of energy reserves of Diaptomus minutus 
between the lakes. Lower lipid content and de- 
creased weight of E. lacustris and H. gibberum 
from Round Lake could not be explained by low- 
ered food availability, since both the edible portion 
of phytoplankton biomass and abundance of small 
Bosmina were similar in the two lakes. Since there 
were no differences in food levels for E. lacustris 
and H. gibberum in the two lakes, lower energy 
reserves in these species are attributed to effects of 
heavy metal contamination. (Author's abstract) 
W88-06093 


NUTRIENT LIMITATION OF PHYTOPLANK- 
TON GROWTH IN BRACKISH COASTAL 
PONDS, 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

N. Caraco, A. Tamse, O. Boutros, and I. Valiela. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 2, p 473-476, Febru- 
ary 1987. 2 fig, 1 tab, 31 ref. 


Descriptors: *Eutrophication, *Brackish water, 
*Coastal ponds, *Limiting nutrients, *Phytoplank- 
ton, *Phosphorus, *Nitrogen, *Salinity, Growth, 
Biomass, Ponds, Estuaries. 


The nutrient most limiting to phytoplankton 
growth is phosphorus in freshwaters and nitrogen 
in the sea. The effect of N and P enrichment to 
waters from seven brackish, coastal ponds ranging 
in salinity from 0 to 31 ppt and to nearby coastal 
seawater (32 ppt) was investigated. Phytoplankton 
from the least saline ponds (0-6.5 ppt) responded to 
P additions, and biomass increased 2-6 times over 
unenriched controls. Nitrogen additions stimulated 
phytoplankton growth only in waters from the 
most saline coastal pond (31 ppt) and seawater. 
Phytoplankton from ponds of intermediate salinity 
did not respond when either N or P was added 
alone but, as in all ponds, increased greatly in 
biomass when N and P were added in combination. 
The high salinity at which a switch from P to N 
limitation occurred could be due to the high N:P 
loading ratios to these ponds. (Author's abstract) 
W88-06094 


CHRONIC EFFECT OF NO. 2 FUEL OIL ON 

POPULATION DYNAMICS OF HARPACTI- 
IN EXPERIMENTAL 

MARINE MESOCOSMS, 

National Wildlife Research Centre, Ottawa (Ontar- 
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io). 

B. M. Stacey, and B. M. Marcotte. 

Marine Ecology - Progress Series MESEDT, Vol. 
40, No. 1/2, p 61-68, October 1987. 6 fig, 47 ref. 


Descriptors: *Oi! pollution, *Population dynamics, 
*Copepods, *Marine environment, *Water pollu- 
tion effects, *Benthic fauna, *Species composition. 


Harpacticoid copepods in free-standing mesocosms 
were exposed to No. 2 fuel oil at a concentration of 
190 micrograms/L for 168 d, and then allowed to 
recover for 64 d. The harpacticoid community was 
composed of 9 species. Tisbe sp., Rhynchothales- 
tris rufocincta, Dactylopodia vulgaris and Alteutha 
rara were seldom present in the mesocosms, 
whereas Longipedia americana, Microarthridion 
littorale, Ameiropsis brevicornis, Thompsonula 
hyaenae and Enhydrosoma baruchi were present 
throughout the sampling period. Chronic effects of 
oil additions on the population dynamics of 2 of 
the 5 regularly occurring species, A. brevicornis 
and T. hyaenae, were not statistically discernible. 
L. americana and M. littorale were adversely af- 
fected by the oil additions and their populations 
did not recover. E. baruchi abundances remained 
fairly constant in the control and experimental 
tanks throughout the oil additions, but bloomed in 
the experimental tanks during the recovery period. 
(Author’s abstract) 
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ACID RAIN, 
For primary bibliographic entry see Field 5B. 
W88-06106 


LABORATORY FLOW-THROUGH _BIOAS- 
SAYS OF FOUR FORESTRY INSECTICIDES 
AGAINST STREAM INVERTEBRATES, 

Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

D. G. Poirier, and G. A. Surgeoner. 

The Canadian Entomologist, Vol. 119, No. 9, p 
755-763, September 1987. | fig, 3 tab, 44 ref. 


Descriptors: *Water pollution effects, *Bioassay, 
*Insecticides, *Invertebrates, *Toxicity, Permeth- 
rin, Fenitrothion, Aminocarb, Mexacarbate, Pesti- 
cides, Survival. 


Continuous-flow laboratory bioassays were used to 
assess the acute toxicities of four formulated insec- 
ticides to representative stream invertebrates. Toxi- 
cities (48-h LC50) ranged from 3.2 to 7.4 micro- 
gram/L for permethrin, from 39 to 269 micro- 
gram/L for fenitrothion, from 478 to 2863 micro- 
gram/L for aminocarb, and from 99 to 492 micro- 
gram/L for mexacarbate. Slopes of the probit lines 
were similar for acetylcholinesterase inhibitors 
(fenitrothion, aminocarb, and mexacarbate), but 
slightly lower for permethrin. All test species re- 
sponded to all of the insecticides at concentrations 
of 0.25 microgram/L for permethrin, 10 micro- 
gram/L for fenitrothion, and 25 microgram/L for 
aminocarb and mexacarbate by drifting in the test 
chambers. (Author's abstract) 

W88-06123 


INFLUENCE OF OXYGEN CONCENTRATION 
ON THE DISTRIBUTION OF MYSIS RELICTA 
LOVEN IN A EUTROPHIC TEMPERATE 
LAKE, 

Trent Univ., Peterborough (Ontario). Watershed 
Ecosystems Program. 

R. K. Sherman, D. C. Lasenby, and L. Hollett. 
Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. 11, p 2646-2650, November 1987. 4 fig, 31 ref. 


Descriptors: *Water pollution effects, *Oxygen re- 
quirements, *Dissolved oxygen, *Invertebrates, 
*Eutrophic lakes, Median tolerance limit, Lethal 
limit, Canada, hypolimnion. 


The lower depth limit of a Mysis population in 
Crystal Lake, southern Ontario, gradually moved 
upward through the summer stagnation period, 
generally following a position just above the 1.0 
mg/L dissolved oxygen isopleth. Mysis held in 
bioassay chambers demonstrated a 16-h LCSO 
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value of 1.0 mg dissolved oxygen/L. Avoidance 
chamber experiments revealed that Mysis could 
detect and move away from areas of low dissolved 
oxygen concentrations. It is suggested that Mysis, 
which has been used as an indicator of oligotrophic 
conditions. could survive in a mesotropoic or eu- 
trophic lake that undergoes oxygen depletion in 
the hypolimnion by moving upward in the water 
column. (Author's abstract) 

W88-06141 


EFFECTS OF CHRONIC EXPOSURE TO PE- 
TROLEUM HYDROCARBONS ON TWO SPE- 
CIES OF MARINE FISH INFECTED WITH A 
HEMOPROTOZOAN, TRYPANOSOMA MUR- 
MANENSIS, 
Memorial Univ. 
Dept. of Biology. 
R. A. Khan. 
Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. 11, p 2646-2650, November 1987. 5 tab, 41 ref. 
Marine Sciences Research Laboratory Contribu- 
tion No. 644. 


of Newfoundland, St. John’s. 


Descriptors: *Water pollution effects, *Fish, 
*Water pollution effects, *Hydrocarbons, *Mortal- 
ity, *Protozoa, *Parasites, *Oil pollution, Cod, 
Flounders, Oil, Trypanosoma. 


A study was undertaken to ascertain the effects of 
a blood protozoan, Trypanosoma murmanensis, on 
two species of marine fish exposed to petroleum 
hydrocarbons. Infected juvenile and adult winter 
flounder were exposed for 6 weeks to sediment 
contaminated with a Venezuelan crude (total hy- 
drocarbon concentration, 2600-3200 micrograms/ 
g) whereas Atlantic cod were exposed to water- 
accommodated fractions (50-100 microgram/L) for 
12 weeks. Three other groups, uninfected controls, 
fish infected with trypanosomes only, and oil-treat- 
ed, uninfected fish, were held in aquaria in a con- 
tinuously flowing seawater system. Mortality was 
higher in the infected, oil-treated flounder and 
subadult cod than in the trypanosome-infected 
only, oil-treated, and control groups. Death in oil- 
treated flounder was associated with severe tail rot 
and hypersecretion of mucus from the gills, where- 
as blood values (hematocrit, hemoglobin, total 
plasma protein) were significantly depressed in 
both infected groups. Low body condition, exces- 
sive mucus secretion by the gills, and retarded 
gonadal development were observed in adult, oil- 
treated cod, but these were more pronounced in 
the infected, oil-treated groups. Prevalence of the 
infection and parasitemias were higher in the oil- 
treated groups than in untreated fish. Theses re- 
sults provide evidence that the combined effects of 
parasites and chronic oil pollution can not only 
cause mortality but can also jeopardize health and 
reproduction in surviving fish. (Author's abstract) 
W88-06142 


BEHAVIOURAL RESPONSES OF LAKE 
CHARR (SALVELINUS NAMAYCUSH) EM- 
BRYOS TO SIMULATED ACIDIC RUNOFF 
CONDITIONS, 

Guelph Univ. (Ontario). Dept. of Zoology. 

J. M. Gunn, D. L. G. Noakes, and G. F. Westlake. 
Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. AS p 2786-2792, November 1987. 4 fig, 3 tab, 
24 ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Fish behavior, *Lake Charr, *Embryonic growth 
Stages, *Acidic water, *Snowmelt, Runoff, Hydro- 
gen ion concentration, Surface runoff, Spawning. 


Lake charr (Salvelinus namaycush) embryos in the 
later stages of yolk absorption avoided water with 
pH < 6.0. The addition of inorganic Al (200 
micrograms/L) did not increase the avoidance re- 
sponse to low pH. Embryos tested just after hatch 
had little swimming ability and showed no avoid- 
ance to acutely lethal H+ (pH 4.0). In vertical 
substrate-filled tanks that simulated conditions at 
natural spawning sites, there were no significant 
effects on embryo survival, or movement within 
the substrate from pulse exposure (8 h) to low pH 
(4.5) and elevated Al (100, 200, 500 micrograms/ 
L). Preference for contact with the substrate ap- 
peared to override the avoidance reactions ob- 


served in horizontal counter-current tanks. Thig- 
motaxis, combined with poor swimming ability of 
embryos, appears to eliminate the possibility that 
lake charr embryos will effectively avoid the 
acidic runoff water that enters the rubble of 
spawning sites during snowmelt. (Author's ab- 
stract) 

W88-06143 


TALL FESCUE PRODUCTION AND NUTRI- 
ENT STATUS ON SOUTHWEST VIRGINIA 
MINE SOILS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Agronomy. 

For primary bibliographic entry see Field SE. 
W88-06147 


PESTICIDE CONTAMINATION OF GROUND- 
WATERS IN THE MAHANTANGO CREEK 
WATERSHED, 

Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

For primary bibliographic entry see Field 5B. 
W88-06150 


INFLUENCE OF SELENIUM, SALINITY, AND 
BORON ON ALFALFA TISSUE COMPOSI- 
TION AND YIELD, 

Tennessee Valley Authority, Muscle Shoals, AL. 
R. L. Mikkelsen, G. H. Haghnia, A. L. Page, and 
F. T. Bingham. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 85-88, January-March 1988. 2 fig, 2 
tab, 23 ref. 


Descriptors: *Sulfates, *Water pollution effects, 
*Irrigation water, *Selenium, *Salinity, *Boron, 
*Alfalfa, *Biological magnification, Irrigation ef- 
fects, Toxicity. 


Alfalfa (Medicago sative L.) was grown in green- 
house sand culture to determine the effects of 
Se(VI), SO4(--)-salinity and B on alfalfa tissue 
composition and yield in view of potential animal 
health problems associated with using irrigation 
water containing a mixture of dissolved salts for 
crop production. A 4 x 2 x 2 factorial experiment 
was conducted with treatments consisting of four 
Se concentrations (0,0.25,0.5, and 1.0 mg Se(VI)/L 
as Na2Se04), two B concentrations (0.5 and 3.0 
mg B/L and H3BO3), and two salinity levels (0.5 
and 5.0 dS/m as Na2SO4 and CaSO4.2H20.) 
Three cuttings were made and the vegetative por- 
tions analyzed for dry weight and total Se, S, and 
B. Plant yields were significantly reduced by both 
salinity and Se(VI) but not by B. Tissue Se concen- 
trations were positively correlated with Se in the 
irrigation water but negatively correlated with 
SO4(--)-salinity and B. Plant Se was reduced from 
620 mg Se/kg ‘to less than 7 mg Se/kg in the 
presence of SO4(--)-salinity. A synergistic effect 
between Se and S was found at the basal nutrient 
concentration of SO4(--) (0.5 mM). Tissue S was 
increased from less than 3 g S/kg to over 10 g L/ 
kg with the addition of 1 mg Se/L. Alfalfa can 
potentially accumulate extremely high concentra- 
tions of Se when exposed to soluble Se(VI) in the 
root zone. (Author's abstract) 

W88-06151 


COMBINED EFFECTS OF OZONE AND 
WATER STRESS ON ALFALFA GROWTH AND 
YIELD, 

California Univ., Riverside. Statewide Air Pollu- 
tion Research Center. 

P. J. Temple, L. F. Benoit, R. W. Lenno, C. A. 
Reagan, and O. C. Taylor. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 108-113, January-March 1988. 3 fig, 4 
tab, 22 ref. 


Descriptors: *Alfalfa, *Air pollution effects, 
*Drought, *Ozone, *Water stress, Yield, Produc- 
tivity, Synergistic effects, Field tests. 


A 2-yr study (1984 and 1985) designed to deter- 
mine the interactive effects of ozone (O3) and 
water stress on alfalfa (Medicago sativa L. cv. 
WL-514) was conducted in Shafter, CA. The ob- 


jectives of this study were to develop O3 dose- 
yield response functions for alfalfa, to determine 
how water stress could alter these functions, and to 
describe the cumulative effects of multiple-year 
exposures to O3 on this perennial crop. Field- 
grown alfalfa, raised under normally irrigated (NI) 
or water-stressed (WS) conditions in open-top 
chambers, was exposed to five O3 treatments in- 
cluding charcoal-filtered (CF), nonfiltered (NF), 
and NF plus an additional 33, 67, or 100% of 
ambient O3 concentrations (NF x 1.3, NF x 1.7, 
and NF x 2.0, respectively). Ambient O3 concen- 
trations averaged 0.049 microliter/L in 1984 and 
0.042 microliter/L in 1985 for the seasonal 12-h 
(0900-2100) means from April to October. Water 
stress reduced total seasonal yield about 10% in 
1984 and 27% in 1985. Ozone significantly reduced 
yields in both years, and the interaction between 
O3 and water stress was statistically significant in 
1985 and for combined 1984 and 1985 years. Sea- 
sonal yields for 1985 in NI plots were reduced 0, 
14.9, 24.3, and 24.9% in NF, NF x 1.3, NH x 1.7, 
and NF x 2.0 treatments, respectively. Comparable 
seasonal yield reductions in WS plots were 5.9, 7.2, 
13.5, and 18.1%. (Author's abstract) 

W88-06155 


EFFECTS OF ACID RAIN ON CORN SILKS 
AND POLLEN GERMINATION, 

Massachusetts Univ., Amherst. Dept. of Plant and 
Soil Sciences. 

For primary bibliographic entry see Field 5B. 
W88-06158 


EFFECT OF METHYLMERCURY ON EGG 
AND JUVENILE VIABILITY IN TWO POPU- 
LATIONS OF KILLIFISH FUNDULUS HETER- 
OCLITUS, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Biological Sciences. 

A. T. Khan, and J. S. Weis. 

Environmental Research ENVRAL, Vol. 44, No. 
2, p 272-278, December 1987. 1 fig, 2 tab, 26 ref. 


Descriptors: *Water pollution effects, *Mercury, 
*Embryonic growth stage, *Fish eggs, *Juvenile 
growth stage, *Methylmercury, Tolerance, Adap- 
tation, Estuaries, Streams, Fish populations, Lethal 
limit, Toxicity, Heavy metals, Killifish. 


Killifish (Fundulus heteroclitus) eggs from a pol- 
luted creek (Piles Creek (PC)) and a relatively 
pristine estuary in Long Island (LI) were exposed 
for 20 min to various concentrations of methylmer- 
curic chloride (MeHg) prior to combination with 
untreated sperm. PC killifish eggs showed a higher 
LCSO value (1.7 mg/liter) than LI eggs (0.7 mg/ 
liter). PC eggs that were fertilized by nontreated 
sperm after exposure to 1.0 or 2.5 mg/liter MeHg 
and then placed in clean sea water (15 parts per 
thousand) for 1 week showed a 5 and 7% malfor- 
mation of the embryos, respectively. However, 
exposure of LI eggs to 1.0 mg/liter prior to fertil- 
ization caused 32% malformations of the embryos, 
and at 2.5 mg/liter almost all the embryos died. 
The data indicate that LI killifish eggs are less 
tolerant to MeHg than PC eggs. This is in keeping 
with previous data on embryonic tolerance to 
MeHg in these two populations. However, 96-hr 
LCS50 values of juvenile fish (25-45 mm standard 
length) did not differ between these two popula- 
tions. (Author's abstract) 

W88-06169 


WATER AND DISEASE AFTER CROYDON: A 
REVIEW OF WATER-BORNE AND WATER- 
ASSOCIATED DISEASE IN THE UK 1937-86, 
Central Public Health Lab., London (England). 
Communicable Disease Surveillance Centre. 

N. S. Galbraith, N. J. Barrett, and R. Stanwell- 
Smith. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 7-21, August 
1987. 2 fig, 4 tab, 97 ref. 


Descriptors: *Human diseases, *Contamination, 
*United Kingdom, *Microbioligical studies, *Pota- 
ble water, Water supply, Water quality, Water 
pollution effects, Viruses, Infection, Municipal 





water. Foods. Chlorination, 
health. Epidemiology. 


Shellfish, Public 


The 34 outbreaks of water-borne disease recorded 
in the United Kingdom (U.K.) between 1937 and 
1986 are reviewed from published reports of 
microbiologists to the Public Health Laboratory 
Service. The outbreaks comprised over 11,794 
cases and at least six deaths. A total of 21 out- 
breaks were due to public water supplies, 11 of 
them contaminated at source; in eight of these 11 
the water was unchlorinated or defectively chlor- 
inated. None of the six reported deaths was due to 
contamination of public supplies at sources. About 
1000 cases of gastro-intestinal illness were caused 
by consumption of foods, particularly milk and 
canned meats, that had been contaminated by pol- 
luted water during processing. Shellfish harvested 
from polluted estuaries gave rise to increasing 
numbers of outbreaks of viral gastroenteritis and 
hepatitis A. The recreational use of water was 
associated with about 400 serious infections and 
probably many minor illnesses. Some hospital in- 
fections may have been derived from the potable 
water supply. A total of 14 outbreaks of legion- 
naires’ disease and eight of humidifier fever were 
associated with water in buildings. The water in- 
dustry of the UK has enviable record of providing 
safe water for 50 million people for 50 years, the 
future control of water-borne and water-associated 
disease demands not only continued vigilance in 
the water industry but closer collaboration be- 
tween public health doctors and water engineers 
aid scientists. (Author's abstract) 

W88-06198 


ENVIRONMENTAL HEALTH AND _ THE 
WATER DISTRIBUTION SYSTEM: A CASE 
HISTORY OF AN OUTBREAK OF GIARDIA- 
SIS, 

Bristol Waterworks Co. (England). 

J. R. Browning, and D. G. Ives. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 55-60, 
August 1987. 3 fig, 6 ref. 


Descriptors: *Epidemiology, *Public health, 
*Giardiasis, *Epidemics, Municipal water, Potable 
water, Water quality, Water supply, Water pollu- 
tion effects, Population exposure, Environmental 
policy, Flagellates, England. 


In July/August 1985, a significant outbreak of 
giardiasis occurred in part of south Bristol (Eng- 
land). An epidemiological inquiry carried out 
strongly suggested that the outbreak was water- 
borne. Although no positive evidence was found to 
link the outbreak with mains water, the Company 
immediately accepted its feasibility and cooperated 
fully with the Health Authority in the ensuing 
investigation. This paper describes the investiga- 
tion to ascertain whether the supply system was 
involved, and considers some of the broader impli- 
cations of the situation. Neither the source of the 
infection nor the means of its transmission was 
ever established despite extensive and detailed in- 
vestigation. Also highlighted is the difficulty of 
tracing the cause and course of an assumed micro- 
biological pollution of a distribution system when, 
unlike a river or source pollution, evidence of it 
emerges only after the appropriate incubation 
riod. (Author's abstract) 
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OBSERVATIONS ON BACTERIAL AFTER- 
GROWTH IN WATER SUPPLY DISTRIBU- 
TION SYSTEMS: IMPLICATIONS FOR DISIN- 
FECTION STRATEGIES, 

Anglian Water Authority, Norwich (England). 
Norwich Sewage Div. 

For primary bibliographic entry see Field 5F. 
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LEGIONNAIRES’ DISEASE AND ITS IMPACT 
ON WATER SUPPLY MANAGEMENT, 

For primary bibliographic entry see Field 5F. 
W88-06209 


POTENTIAL HEALTH RISKS AT SEWAGE 
TREATMENT PLANTS IN IBADAN, NIGERIA, 
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Ibadan Univ. (Nigeria). Dept. of Preventive and 
Social Medicine. 

M. K. C. Sridhar, and A. Oyemade. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 129-135, 
August 1987. 2 fig, 6 tab, 24 ref. 


Descriptors: *Human disease, *Sewage bacteria, 
*Parasites, *Human pathology, *Pathogens, *Nige- 
ria, Human diseases, Toxicity, Chemical sludge, 
Septic sludge, Wastewater, Suspended solids, 
Worms, Turbidity, Bacteria. 


The paper examines the health risk to workers at 
two sewage treatment plants, one at University 
College Hospital, and one at the University of 
Ibadan, Ibadan, Nigeria. Representative samples of 
sewage and effluents from the University College 
Hospital were analyzed for pH, turbidity, suspend- 
ed solids, BODS, ammonia nitrogen, and total 
phosphorous. About twice monthly, samples of 
sewage, effluents, and sludge were collected an 
examined for Ascaris ova, hookworm larvae, and 
Trichuris ova. Samples of stools from the workers 
were also examined for helminths and Entamoeba 
histolytica. Samples of sewage, effluents, the 
sludges and the stools from the workers were also 
qualitatively examined for dominant pathogenic 
and other bacteria. A control group comprising 19 
workers who had the same socio-economic and 
cultural background and who have been working 
in the water treatment plant at the University of 
Ibadan at least for three years were also inter- 
viewed and examined. The results showed a varie- 
ty of significant avoidable health risks, including 
malaria, helminthiasis, respiratory infections, cuts, 
chlorine poisoning, and sand fly. The load of hel- 
minths in the sewage is more in the rainy period, 
possibly due to stormwater washings from neigh- 
boring areas. Among the helminths, Ascaris was 
most predominant, followed by hookworm and 
Trichuris. The results showed further that the 
workers at the treatment plants were exposed to 
health hazards partly due to non-provision of 
safety devices, unsatisfactory upkeep of the prem- 
ises of the treatment plants, and ignorance about 
the associated health hazards. (Friedmann-PTT) 
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POTENTIAL EFFECTS OF DREDGING AC- 
TIVITIES AND INCREASED SILT LOAD ON 
THE ST. LUCIA SYSTEM, WITH SPECIAL 
REFERENCE TO TURBIDITY AND THE ES- 
TUARINE FAUNA, 

Zululand Univ., Empangeni (South Africa). Dept. 
of Zoology. 

D. P. Cyrus, and S. J. M. Blaber. 

Water SA, Vol. 14, No. 1, p 43-47, January 1988. 7 
fig, 1 tab, 25 ref. 


Descriptors: *Silting, *Silt load, *Saint Lucia Estu- 
ary, *Dredging, *Estuaries, Fauna, Benthic fauna, 
Environmental impact statement, Drainage effects, 
Ecological effects, Canal construction, South 
Africa. 


Turbidity regimes within the St. Lucia Estuary 
(South Africa) were investigated over a period of 
three and a half years. At the same time, the 
potential effects, in terms of increased turbidity 
and silt load, of the Umfolozi River/St. Lucia 
Estuary Link Canal were assessed. The possible 
effects on the fauna of the system are further 
emphasized by comparison with the effects of 
dredging on estuarine fauna in other parts of the 
world. Recommendations are put forward suggest- 
ing that impact studies be undertaken before the 
Link Canal is fully inaugurated. Impact studies 
should also be carried out to determine the effects 
of continued dredging on the estuary. (Author's 
abstract) 
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FOCAL, SEASONAL AND BEHAVIOURAL 
PATTERNS OF INFECTION AND TRANSMIS- 
SION OF SCHISTOSOMA HAEMATOBIUM IN 
A FARMING VILLAGE AT THE VOLTA LAKE, 
GHANA, 

London School of Hygiene and Tropical Medicine 
(England). 

R. K. Klumpp, and G. Webbe. 


Effects Of Pollution—Group 5C 


Journal of Tropical Medicine and Hygiene, Vol. 
90, No. 5, p 265-281, October 1987. 7 fig, 5 tab, 15 
ref. 


Descriptors: *Diseases, *Schistosomiasis, *Para- 
sites, *Trematodes, *Snails, Seasonal variation, 
Water contact, Ghana, Human diseases. 


Integrated sampling for human prevalence, intensi- 
ty, and incidence of Schistosoma haematobium, as 
well as for human water contact and snail distribu- 
tion and density was carried out in the Volta lake 
farming village of Agbenoxoe at various times 
between 1978 and 1980. Nuclepore filters were 
used for determining egg output. Snail sampling 
was by the man-time method. A new system of 
recording human water contact was introduced. 
Results indicated significant focality of infection 
and transmission in the compact village, concentra- 
tion in the 5- to 19-year-old age group, and distinct 
seasonality of transmission. Water contact was fre- 
quent but of short duration. Only a few children 
under the age of 5 entered the water, and age- 
specific curves for duration of water contact paral- 
leled the curve for geometric mean of egg counts 
for males and the prevalence curve for females. 
Water contact for males was of longer duration 
than for females and included more time playing 
and wading. These activities probably accounted 
for the much higher incidence and prevalence rates 
recorded for males over females in the village. The 
concentration of infection, transmission, and water 
contact in the 5- to 19-year-old age groups sup- 
ports a control strategy of treating only this age 
span with drugs. (Author's abstract) 
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GUINEAWORM CONTROL IN AN ENDEMIC 
AREA IN WESTERN NIGERIA, 

Ibadan Univ. (Nigeria). Coll. of Medicine. 

For primary bibliographic entry see Field SF. 
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MALIGNANT NEOPLASMS OF THE STOM- 
ACH AND THE QUALITY OF DRINKING 
WATER, 

Institute of Oncology, Gliwice (Poland). 

B. Zemla. 

Nutrition and Cancer NUCADA, Vol. 11, No. 1, p 
1-9, 1988. 1 tab, 61 ref. 


Descriptors: *Water pollution effects, *Literature 
review, *Drinking water, *Carcinogens, *Malig- 
nancy, *Diseases, *Public health, Water quality, 
Cancer, Hardness, Water softening, Magnesium, 
Nitrosamines, Nitrates, Gastric cancer, Polyaroma- 
tic hydrocarbons. 


Although the quality of drinking water can have 
some influence on the frequency of stomach cancer 
incidence, people are also exposed to carcinogens 
in their workplaces, in their diets, and in tobacco 
smoke. It is not possible at present to explain a 
recent long-term decrease in morality and morbidi- 
ty from gastric cancer in certain populations be- 
cause cancer registries are incomplete and nonuni- 
form. Some qualities of drinking water which seem 
related to increased gastric cancer incidence are 
soft water (poorly mineralized, low in magnesium, 
and sometimes containing radioactive substances) 
and the presence of nitrogen compounds (ammo- 
nia, nitrates, nitrites, nitrosamines). Hard, highly 
mineralized water is associated with lower cancer 
rates. One study associated high lead levels in 
water with cancers of the stomach, kidney, and 
intestine and leukemia. Another investigation 
showed that length of residence in a region of 
Upper Silesia, Poland, with high nitrate levels in 
drinking water was correlated with the incidence 
of gastric cancer; immigrants suffered proportion- 
ally less cancer than the native population. High 
incidences of stomach cancer are found in Poland, 
Japan, Hungary, and Chile. Although immigrant 
populations sometimes appear to retain the gastric 
cancer incidence rates of their native region, it is 
difficult to determine if this is a result of retaining 
their former dietary habits. (Cassar-PTT) 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


EFFECT OF METAL METABOLISM ON 
UPTAKE, DISPOSITION, AND TOXICITY IN 
FISH, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

P. V. Hodson. 

Aquatic Toxicology AQTODG., Vol. 11, Special 
Issue. No. 1/2. p 3-18, 1988. 6 tab, 59 ref. 


Descriptors: *Path of pollutants, *Water pollution 
effects. *Fish, *Metals, *Heavy metals, *Toxicity, 
*Mercury. *Selenium, Proteins, Zinc, Tolerance, 
Bioaccumulation, Accumulation, Aquatic animals, 
Fate of pollutants, Invertebrates, Lead, Metabo- 
lism, Methylation, Metallothionein, Water quality 
standards. 


Water quality standards for heavy metals do not 
recognize that metabolism of metals by aquatic 
biota can alter the accumulation and toxicity in 
fish. Laboratory toxicity testing cannot consistent- 
ly predict effects in the field because of great 
variations in a population's physiology, health, age, 
size, and sensitivity to chemicals. Three examples 
are discussed. (1) Whereas inorganic mercury is 
poorly water-soluble, is readily complexed or ad- 
sorbed to particulates, and precipitates to sedi- 
ments, its properties change drastically upon meth- 
ylation. It becomes much less water-soluble and 
more fat-soluble, causing the sediments to become 
a source rather than a sink. Methyl mercury ‘is 
rapidly taken up by fish and has special affinity to 
sulfhydryl groups, causing neurotoxicity. Mercury 
levels should be managed by limiting its loading 
rather than by levels measured in water. Other 
metals which can be methylated are tin, palladium, 
platinum, gold, thallium, and lead. (2) Selenium 
produces fish poisoning at levels below the speci- 
fied water criteria. Dietary selenium (sodium sele- 
nite) is >600 times more toxic than background 
levels of selenium in water. It has an affinity to 
ovaries, and at high levels concentrates in the liver. 
Furthermore, metabolism of selenium to an organic 
form seems to increase its toxicity. Selenium can be 
concentrated and changed in the benthic inverte- 
brates that serve as a food supply to fish. On the 
other hand, selenium may reduce the toxicity of 
mercury by preferential complexation, reducing 
the amount of mercury that complexes with sulfur- 
containing proteins. (3) Metallothionein is a cys- 
teine-rich protein with high metal-binding capac- 
ity. Its formation is induced by metal exposure. 
Fish exposed to heavy metals have increased toler- 
ance to these metals; cross tolerance can develop 
with some metals. There are unanswered questions 
with respect to the role of metallothionein, and it 
may be important in survival of fish populations in 
situations of marginal metal contamination. 
(Cassar-PTT) 
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NEOPLASTIC AND OTHER DISEASE IN FISH 
IN RELATION TO TOXIC CHEMICALS: AN 
OVERVIEW, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

D. C. Malins, B. B. McCain, J. T. Landahl, M. S. 
Myers, and M. M. Krahn. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 1/2, p 43-67, 1988. 8 fig, 6 tab, 47 ref. 
Department of Health and Human Services Inter- 
agency Agreement No. Y01-CP-40507. 


Descriptors: *Toxic wastes, *Hydrocarbons, 
*Water pollution effects, *Estuaries, *Fish dis- 
eases, *Toxicity, *Neoplasms, *Chemicals, Organic 
compounds, Aromatic hydrocarbons, Nitrogen 
compounds, Carcinogens, Polyaromatic hydrocar- 
bons, Marine environment, Marine animals, Puget 
Sound, Washington, English sole, Sole, Polychlori- 
nated biphenyls, Sediments, Marine sediments, Ar- 
omatic compounds, Hydrocarbons. 


The prevalence of hepatic neoplasms in bottom- 
dwelling marine fish, with emphasis on the English 
sole (Parophyrs vetulus) was correlated with sedi- 
ment concentrations of aromatic hydrocarbons and 
with concentrations of metabolites of aromatic 
compounds in the bile. A five-year study was 
conducted in Puget Sound, where over 900 organ- 
ic chemicals have been identified. Mean concentra- 
tions of aromatic hydrocarbons in sediments from 


urbanized sites in the sound were about 150 times 
higher (up to 63,000 ppb). A significant difference 
was found between the concentrations of N-oxyl 
derivatives of nitrogen heterocycles (free radicals) 
in liver microsomes of English sole with ‘liver 
lesions compared to sole without liver lesions. The 
concentrations of xenobiotic free radicals in fish 
liver also correlated with concentrations of meta- 
bolites of aromatic compounds in bile, up to 18 ng/ 
g wet weight, expressed as carbazole-9-oxyl. 
(Cassar-PTT) 
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MARINE POLLUTION PROBLEMS, NORTH 
AMERICAN WEST COAST, 

Natioral Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

For primary bibliographic entry see Field SB. 
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AQUATIC POLLUTION PROBLEMS, NORTH 
ATLANTIC COAST, INCLUDING CHESA- 
PEAKE BAY, 

New York Univ. Medical Center, Tuxedo Park. A. 
J. Lanza Research Labs. 

For primary bibliographic entry see Field SB. 
W88-06293 


AQUATIC POLLUTION PROBLEMS, SOUTH- 
EASTERN U.S. COASTS: HISTOPATHOLOGI- 
CAL INDICATORS, 

Gulf Coast Research Lab., Ocean Springs, MS. 
R. M. Overstreet. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4, p 213-239, 1988. 9 fig, 64 ref. 
National Marine Fisheries Service Project No. 2- 
422-R, Public Health Service Contracts NO1-CP- 
26008 and NO1-CP-61070, Dept. of Agriculture 
Grant No. 85-CRSR-2-2538. 


Descriptors: *Water pollution effects. *Estuaries, 
*Fish diseases, *Shellfish, Indicators, Bioindica- 
tors, Parasites, Gulf of Mexico, Neoplasms, Crusta- 
ceans, Invertebrates, Aquatic animals, Marine envi- 
ronment, Lymphocystis, Mississippi Sound, Car- 
cinogens. 


A variety and abundance of specific and general 
pathological indications of pollution were found in 
marine and estuarine species along the southern 
U.S. coasts of the North Atlantic Ocean and north- 
ern Gulf of Mexico, a region of relatively high 
water temperature. Among the disorders were 
neoplasms, lymphocystis, ulcers, red sores, fin ero- 
sion, scale disorientation, gill pathology, kidney 
lesions, liver lesions, pancreatic lesions, and granu- 
lomas in fish; and shell disease in crustaceans. 
Parasitic infections were more severe and more 
prevalent in polluted waters. Skin or gill irritation 
make the host more susceptible to parasitic inva- 
sion; likewise stressed fish have compromised 
immune systems. Certain neoplasms may be useful 
as indicators of toxicants. These include the mesen- 
chymal neoplasm in the striped mullet, and 
schwannoma, neuroblastoma, hemangioma, and 
histiocytoma. (Cassar-PTT) 
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STATUS OF SELECTED ORGANICS IN THE 

LAURENTIAN GREAT LAKES; AN OVER- 

VIEW OF DDT, PCBS, DIOXINS, FURANS, 

AND AROMATIC HYDROCARBONS, 

National Fisheries Contaminant Research Center, 

Columbia, MO. 

For primary bibliographic entry see Field 5B. 
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STATUS REPORT ON AQUATIC POLLUTION 
PROBLEMS IN EUROPE, 
Bundesforschungsanstalt fuer Fischerei, Hamburg 
(Germany, F.R.). 

V. Dethlefsen. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4, p 259-286, 1988. 11 fig, 1 tab, 64 ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Fish diseases, Polychlorinated biphenyls, 
Chlorinated hydrocarbons, North Sea, Rivers, 


Elbe River, Rhine River, Mercury, Metals, Heavy 
metals, Organic compounds, Baltic Sea, Seals, 
Marine environment, Mediterranean Sea, Muta- 
gens, Carcinogens, Marine animals. 


Coastal and freshwater pollution is quite high in 
certain regions of Europe. In the North Sea dab 
and cod are frequently afflicted with externally 
visible diseases. Highest disease prevalences are 
found in the German Bight, a dumping area for 
wastes from titanium dioxide production, in the 
Dogger Bank (high organochlorine and heavy 
metal residues) and in certain other coastal waters. 
Viable hatches in fish in coastal waters off Germa- 
ny and Denmark are negatively correlated with 
PCB levels in the gonads. Malformation rates are 
higher in fish embryos from dumping areas and 
along shipping routes than from less polluted sta- 
tions. Numbers of seals in the Baltic Sea have 
continued to decline since the 1960s in spite of 
restrictions on hunting. High levels of DDT and 
PCBs in the seal biubber and evidence of repro- 
ductive disorders point to the possibility of endo- 
crine disturbances interfering with reproduction. 
However, continued hunting pressure and habitat 
limitation are also factors in the seal population 
decline. The Mediterranean Sea suffers pollution 
from heavy metals (especially mercury), improper 
sewage disposal, and oil transport. Mercury con- 
tamination of sediments and organisms is a result of 
mercury mining activity and other industrial pro- 
duction. Nonmigratory bluefin tuna have body 
burdens of up to 4000 microgram/kg mercury. 
Although the Rhine River is one of the most 
heavily polluted rivers in Europe, studies of the 
biological effects of pollution are inconclusive. On 
one hand skeletal deformities of fish are correlated 
with polluted water. On the other hand incidence 
of neoplasia in fish livers from polluted stretches 
was not unusually high. Degradation of the Elbe 
River has been very slow and undramatic, dating 
back to reports of fishery deterioration in 1798. 
Today fish populations are limited and contain too 
much mercury and organochlorine compounds for 
human consumption. Fish disease prevalence is 
related to heavy metals levels in the tissues. 
(Cassar-PTT) 

W88-06297 


AQUATIC POLLUTION PROBLEMS _IN 
JAPAN, 

Aichi Cancer Center Research Inst., 
(Japan). 

I. Kimura. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4, p 287-301, 1988. 4 fig, 3 tab, 61 ref. 


Nagoya 


Descriptors: *Water pollution effects, *Water pol- 
lution sources, *Estuaries, *Japan, *Mercury, 
*Cadmium, Heavy metals, Metals, Organic com- 
pounds, Fish, Sediments, Oil pollution, Pesticides, 
Dioxins, Dibenzofurans, Public health, Diseases, 
Minamata disease, Itai-itai disease, Neoplasms, 
Marine environment, Fish kills. 


Pollution problems in Japan have been manifested 
in outbreaks of mercury and cadmium poisoning 
(Minamata disease and itai-itai disease) and in large 
fish kills and fish with offensive odor (mainly from 
petroleum products), neoplasms, or skeletal anoma- 
lies. The magnitude of the human problems have 
somewhat obscured the less noticeable toxic effects 
in fish. Water pollution has damaged aquatic ani- 
mals and fisheries in several ways: (1) death, un- 
usual behavior, and deformities; (2) contamination 
of fishing grounds with floating materials and 
other solid wastes; (3) accumulation of heavy 
metals, PCBs and other toxic materials in fishery 
products; and, (4) transformation of habitats by 
dredging and reclamation projects. Although some 
pollution control measures have been instituted 
and public concern has been aroused, this heavily 
industrialized country still faces pollution from pe- 
troleum hydrocarbons, pesticides, dioxins, dibenzo- 
furans, metals, PCBs, and solvents such as trichlor- 
oethylene. Semi-closed estuaries remain severely 
polluted. (Cassar-PTT) 
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EFFECTS OF TOXIC CHEMICALS IN THE 
MARINE ENVIRONMENT: PREDICTIONS OF 
IMPACTS FROM LABORATORY STUDIES, 
Woods Hole Oceanographic Institution, MA. 

J. M. Capuzzo, M. N. Moore, and J. Widdows. 
Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4. p 303-311, 1988. 2 tab, 39 ref. 
NOAA, Office of Sea Grant Award NA 86-AA- 
D-S60690 (RP/22). 


Descriptors: *Water pollution effects, *Marine en- 
vironment, *Toxicity, Organic compounds, Fish 
reproduction, Sublethal effects, Marine animals, 
Aromatic compounds, Oil pollution, Hydrocar- 
bons. 


The degree to which toxicity testing can lead to 
predictions of long-term environmental conse- 
quences of contaminant exposure has been widely 
debated. Laboratory approaches designed to ad- 
dress both chemical concerns of contaminant bioa- 
vailability and persistence in addition to biological 
concerns of sublethal effects on marine organisms 
would be most useful in providing the linkage 
between laboratory and field evaluations. Exam- 
ples of bioenergetic, developmental, and reproduc- 
tive abnormalities observed with exposure to ~ 
philic organic contaminants are discussed in refer- 
ence to consequences at higher levels of biological 
organization. Alterations in bioenergetics linked 
with observations of reduced fecundity and viabili- 
ty of larvae, abnormalities in gamete and embryo- 
logics! development, and reduced reproductive 
effort provide a strong empirical basis for examina- 
tion of population responses. Such empirical data 
can be incorporated into population models to 
assess the effects of energetic, reproductive and 
developmental aberrations on population success 
and provide the basis for further examining the 
predictive value of toxicity testing. (Author's ab- 
Sstract) 
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EFFECT OF 3-METHYLCHOLANTHRENE ON 
MONO-OXYGENASE, EPOXIDE HYDRO- 
LASE, AND GLUTATHIONE S-TRANSFERASE 
ACTIVITIES IN SMALL ESTUARINE AND 
FRESHWATER FISH, 

Florida Univ., Gainesville. Dept. of Medicinal 
Chemistry. 

M. O. James, C. S. Heard, and W. E. Hawkins. 
Aquatic Toxicology AQTODG, Vol. 12, No. 1, p 
1-15, January 1988. 4 fig, 5 tab, 29 ref. National 
Cancer Institute, Department of Health and 
Human Services Contract No. 1-CP-26008. 


Descriptors: *Water pollution effects, *Fish, 
*Methylcholanthrene, *Aromatic compounds, Hy- 
drocarbons, Benzopyrene, Ethoxyresorufin, Epox- 
ide hydrolase, Glutathione transferase, Toxicity, 
Enzymes, Carcinogens. 


Enzyme activities were measured in fractions pre- 
pared from pooled livers of three small estuarine 
fish species (gulf killifish, sheepshead minnow, and 
sailfin mollies) and three freshwater species (king 
cobra guppies, Japanese medaka, and fathead min- 
nows) after exposure to 3-methylcholanthrene (3- 
MC). The smaller freshwater species generally had 
lower activities than the estuarine species. Mon- 
ooxygenase activities with ethoxyresorufin and 
benzo(a)pyrene were 2.5 to 15 times higher in 3- 
MC-treated fish than in the controls. In 3-MC- 
treated gulf killifish and sheepshead minnow mi- 
crosomal cytochrome P-450 content was doubled, 
and the spectral maximum of the CO-reduced mi- 
crosomes was shifted from 449.6 to 448.5 nm. 
Microsomes from 3-MC-treated killifish and 
sheepshead minnow metabolized benzo(a)pyrene 5- 
6 times faster than controls, but the proportion of 
9,10- and 7,8-dihydrodiol metabolites was lower in 
3-MC-treated fish, suggesting that epoxide hydro- 
lase may be rate limiting for production of dihy- 
drodiols. 3-MC treatment did not alter styrene 
oxide hydrolase or glutathione S-transferase activi- 
ties. (Cassar-PTT) 
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JOINT ACUTE TOXICITY TO DAPHNIA 
MAGNA OF INDUSTRIAL ORGANIC CHEMI- 
CALS AT LOW CONCENTRATIONS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Veterinary Pharmacology, Pharmacy and Toxicol- 


ogy. 

Ww. Deneer, T. L. Sinnige, W. Seinin, and J. L. 
M. Hermens. 

Aquatic Toxicology AQTODG, Vol. 12, No. 1, p 
33-38, January 1988. 3 tab, 11 ref. 


Descriptors: *Toxic wastes, *Water pollution ef- 
fects, *Daphnia, *Invertebrates, *Toxicity, *Or- 
ganic compounds, Chlorinated hydrocarbons, Ben- 
zene, Toluene, Solvents, Acetone, Alcohols. 


The joint acute toxicity (as 48-hour immobilization 
concentration, IC50) of a mixture of 50 nonreac- 
tive organic chemicals towards Daphnia magna 
was studied. The list of compounds included ben- 
zene, chlorobenzenes, toluene, chlorotoluenes, xy- 
lenes, chloromethanes, chloroethanes, chloropro- 
panes, chlorobutane, chloroethenes, diethyl ether, 
acetone, and ethanol and higher alcohols. The 
experiments were set up to determine an apparent 
1CS0 of an arbitrarily chosen compound, 1,2-dich- 
lorobenzene, in the presence of equitoxic amounts 
of the other 49 compounds. These compounds 
were present in concentrations corresponding to 
0.0025, 0.005, or 0.01 TU (toxicity unit) per com- 
pound. Results showed that a mixture of chemicals 
acting through the same toxic mechanism present 
at concentrations as low as 0.0025 TU still contrib- 
uted to the joint toxicity. (Cassar-PTT) 
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METABOLISM OF MUTAGENIC POLYCY- 
CLIC AROMATIC HYDROCARBONS BY PHO- 
TOSYNTHETIC ALGAL SPECIES, 
Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 
Office. 

R. Schoeny, T. Cody, D. Warshawsky, and M. 
Radike. 

Mutation Research MUREAV, Vol. 197, No. 2, p 
289-302, February 1988. 3 fig, 7 tab, 53 ref. EPA 
Grant No. 808459 and 811201. 


Descriptors: *Water pollution sources, *Algae, 
*Photosynthesis, *Aromatic compounds, *Hydro- 
carbons, *Mutagens, Fate of pollutants, Path of 
pollutants, Polycyclic aromatic hydrocarbons, 
Bioaccumulation, Accumulation, Carcinogens, 
Benzopyrene. 


Cultures of photosynthetic algal species were as- 
sayed for their ability to metabolize 
benzo(a)pyrene (BaP) under conditions which 
either permitted (white light) or disallowed (gold 
light) photooxidation of the compound. Growth of 
Selenastrum capricornutum, a fresh-water green 
alga, was completely inhibited when incubated in 
white light with 160 micrograms BaP/liter. When 
gold light was used, BaP at its upper limits of 
water solubility had no effect on algal growth. BaP 
quinones and phenol derivatives were found to 
inhibit growth of Selenastrum under white light. 
Chlorococcales were growth-inhibited by BaP in 
white light, but the green alga Chlamydomonas 
reinhardtii, a blue-green, a yellow-green and an 
euglenoid alga did not respond in this fashion. 
Assays of radiolabeled BaP metabolism in Selenas- 
trum showed that the majority of radioactivity 
associated with BaP was found in media as op- 
posed to algal cell pellets, that the extent of metab- 
olism was BaP concentration-dependent, and that 
the proportion of various metabolites detected was 
a function of the light source. After gold light 
incubation, BaP diols predominated while after 
white light treatment at equal BaP concentrations, 
the 3,6-quinone was found in highest concentra- 
tions. Extracted material from algal cell pellets and 
from media was tested for mutagenicity in a for- 
ward mutation suspension assay in Salmonella ty- 
phimurium using resistance to 8-azaguanine for 
selection. Direct-acting mutagens were detected in 
extracted media from incubation of Selenastrum 
with 400 micrograms BaP/liter for 1 day in gold 
light. Extracts of media from algae incubated in 
gold light from | to 4 days with 1200 micrograms 
BaP/liter had direct-acting mutagens as well as 
those requiring further metabolism. Media extracts 
from white light incubations of BaP were mutagen- 
ic upon addition of rat liver homogenates. Activity 
of these materials from white light treatment were 
attributable to unmetabolized BaP. (Cassar-PTT) 
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BISPHENOL A: ACUTE AQUATIC TOXICITY, 
Dow Chemical U.S.A., Midland, MI. 

H. C. Alexander, D. C. Dill, L. W. Smith, P. D. 
Guiney, and P. Dorn. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 1, p 19-26, January 1988. 9 
tab, 18 ref. 


Descriptors: *Toxic wastes, *Water pollution ef- 
fects, *Bisphenol A, *Toxicity, *Phenols, Algae, 
Daphnia, Invertebrates, Fish, Fathead minnow, 
Diatoms, Mysids, Atlantic silverside. 


Aquatic toxicity tests were conducted in on Bis- 
phenol A, widely used in plastics applications. 
Results of freshwater tests were as follows: (1) 
Algae, 96-hr ECSO to Selenastrum capricornutum 
was 2.7 mg.liter based on cell count and 3.1 mg/ 
liter based on cell volume. (2) Invertebrates, 48-hr 
ECS50 to Daphnia magna was 10 mg/liter. (3) Fish, 
96-hr LCSO to fathead minnow was 4.7 mg/liter in 
a static test and 4.6 mg/liter in a flow-through test. 
Saltwater test results were as follows: (1) Diatoms, 
96-hr ECSO to Skeletonema costatum was 1.0 
mg.liter based on cell count and relative fluores- 
cence and 1.8 mg/liter based on chlorophyll a 
content. (2) Mysids, 96-hr LCSO to Mysidopsis 
bahia was 1.1 mg/liter. (3) Fish, 96-hr LC50 to the 
Atlantic silverside was 9.4 mg/liter. According to 
current EPA standard evaluation procedures, Bis- 
phenol A was moderately to slightly toxic to the 
fish and invertebrates tested, with LCS0 or ECSO 
values of 1.1-10 mg/liter. The fact that Bisphenol 
A rapidly degrades in surface waters and consider- 
ation of the toxicity data indicate a low potential 
for chronic exposure or toxicity. Therefore chron- 
ic toxicity testing was not deemed necessary. 
(Cassar-PTT) 
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EVALUATION OF THE DEVELOPMENTAL 
TOXICITY OF METAL-CONTAMINATED 
SEDIMENTS USING SHORT-TERM FATHEAD 
MINNOW AND FROG EMBRYO-LARVAL 
ASSAYS, 

Oklahoma State Univ., Stillwater. Dept. of Zoolo- 


gy. 

D. A. Dawson, E. F. Stebler, S. L. Burks, and J. 
A. Bantle. 
Environmental 
ETOCDK, Vol. 7, No. 1, p 27-34, January 1988. 3 
fig, 2 tab, 26 ref. 


Toxicology and Chemistry 


Descriptors: *Water pollution effects, *Toxicity, 
*Heavy metals, *Toxic wastes, *Frogs, *Sedi- 
ments, *Fish, Fathead minnow, Embryonic growth 
stage, Zinc, Metals, Teratogenesis, Bioassays. 


The effects of metal-contaminated sediment ex- 
tracts and a reference toxicant (zinc sulfate) were 
determined by examining the developmental mor- 
phology, growth and mortality of exposed fathead 
minnow (Pimephales promelas) and frog (Xenopus 
laevis) embryos. Sediments from two contaminated 
stream sites were extracted with reconstituted cul- 
ture water at various pH values for 24 hours. 
Developmental toxicity tests were performed using 
the frog embryo teratogenesis assay-Xenopus 
(FETAX) protocol. The results suggest that Zn 
was the major developmental toxicant in the sedi- 
ment extracts. The measured Zn concentration in 
the sediment extracts that caused malformation in 
50% of the fish embryos (ECS0) was 0.5 to 1.4 
mg/liter (normalized to 100 mg/liter hardness). 
ECSO0 values for the reference toxicant tests were 
0.6 and 0.8 mg/liter Zn. The frog embryo ECSO 
for the extracts ranged from 2.2 to 3.6 mg/liter Zn 
and was 3.6 mg/liter Zn in the reference toxicant 
test. In 67% of the tests malformation was a more 
sensitive endpoint than growth inhibition. Mortali- 
ty was the least sensitive endpoint, that is, the 
LCS50s in the reference toxicant tests were 3.6 mg/ 
liter Zn for the fathead minnow and 34.5 mg/liter 
for the frog. The extraction procedure may be 
useful for determining potential toxicity in the 
event metals are leached from aquatic sediments by 
dredging or acidification. (Author's abstract) 
W88-06327 
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Group 5C—Effects Of Pollution 


USE OF SELENASTRUM CAPRICORNUTUM 
TO ASSESS THE TOXICITY POTENTIAL OF 
SURFACE AND GROUND WATER CONTAMI- 
NATION CAUSED BY CHROMIUM WASTE, 
Corvallis Environmental Research Lab., OR. Haz- 
ardous Waste and Water Branch. 

J. C. Greene, W. E. Miller, M. Debacon, M. A. 
Long. and C. L. Bartels. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 1, p 35-39, January 1988. 3 
fig. 2 tab, 12 ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Chromium, *Heavy metals, *Toxicity, 
*Algae, *Industrial wastes, *Toxic wastes, *Metal- 
finishing wastes, Metals, Groundwater pollution, 
Bioassays, Chromates. 


United Chrome Products, Inc., Corvallis, Oregon, 
discharged liquid chrome-plating wastes into an 
on-site dry well from 1957 to 1977. Samples were 
collected from ground and surface waters during 
February and December 1984 and evaluated for 
toxicity potential using 96-h Selenastrum capricor- 
nutum bioassays. Bioassays of the February sam- 
ples were used to calculate predicted ECSO values 
for different chromium concentrations, which 
were then compared with the chromium concen- 
trations measured in the December samples and 
with the results of the S. capricornutum bioassays 
on these samples. An excellent correlation was 
obtained between the predicted ECSO values and 
the actual bioassay response values for groundwat- 
er and drainage ditch samples. However, no corre- 
lation was obtained with the off-site surface water 
samples. These results could not be explained by 
changes in chromium valance, and they demon- 
strated that, even in simple systems, toxicity cannot 
readily be predicted based solely on chemical anal- 
ysis. (Author's abstract) 

W88-06328 


ACUTE AND CHRONIC EFFECTS OF TRIBU- 
TYLTIN ON A CHESAPEAKE BAY COPEPOD, 
Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

L. W. Hall, S. J. Bushong, W. S. Hall, and W. E. 
Johnson. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 1, p 41-46, January 1988. 5 
tab, 19 ref. U.S. Navy NAVSEA Contract No. 
N00024-85-C-5301. 


Descriptors: *Pesticides, *Water pollution effects, 
*Tributyltin, *Tin, *Copepods, *Invertebrates, 
*Heavy metals, Zooplankton, Metals, Chesapeake 
Bay, Paints. 


One 72-h acute and two 13-day chronic flow- 
through tributyltin (TBT) toxicity experiments 
were conducted with the estuarine zooplankter 
Eurytemora affinis. The 48-h and 72-h LC50s were 
2.2 and 0.6 microgram/liter TBT, respectively, 
based on measured concentrations. TBT concen- 
trations of 100 ng/liter significantly reduced the 
survival of neonates after 6 days of exposure in the 
first chronic experiment. Significant adverse effects 
were not reported at TBT concentrations ranging 
from 12.5 to 100 ng/liter in the second chronic 
test. However, a significant adverse effect was 
noted at 200 ng/liter in that test. TBT concentra- 
tions reported in various marina areas of the north- 
ern Chesapeake Bay exceed toxic concentrations 
found for E. affinis in these laboratory tests. (Au- 
thor’s abstract) 

W88-06329 


TOXICITY AND BIOCONCENTRATION OF 
2,3,7,8-TETRACHLORODIBENZODIOXIN 
AND _ 2,3,7,8-TETRACHLORDIBENZOFURAN 
IN RAINBOW TROUT, 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

P. M. Mehrle, D. R. Buckler, E. E. Little, L. M. 
Smith, and J. D. Petty. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 1, p 47-62, January 1988. 3 
fig, 13 tab, 33 ref. 


Descriptors: *Toxic wastes, *Water pollution ef- 
fects, *Path of pollutants, *Toxicity, *Fish, *Trout, 


*Dioxins, *Polychlorinated dibenzodioxin, *Poly- 
chlorinated dibenzofuran, Chlorinated organic 
compounds, Rainbow trout, Furans, Mortality, 
Bioaccumulation, Accumulation, Growth. 


The chronic toxicity of two toxic polychlorinated 
aromatic compounds was studied in rainbow trout. 
These compounds were 2,3,7,8-tetrachlorodibenzo- 
dioxin (TCDD) and_ 2,3,7,8-tetrachlorodibenzo- 
furan (TCDF). The fish (weight about 0.36 g) were 
continuously exposed in an intermittent-flow pro- 
portional diluter for 28 days to 0, 38, 79, 176, 382, 
and 789 parts per quadrillion (pg) TCDD/liter or 
to 0, 0.41, 0.90, 1.79, 3.93, and 8.78 ng TCDF per 
liter. Exposures to each chemical were followed 
by a 28-day depuration phase. TCDD had signifi- 
cant effects on survival, growth, and behavior 
during the exposure and depuration phases. The 
no-observed-effect concentration was lower than 
the lowest exposure concentration of 38 pg/liter. 
The average measured bioconcentration factor 
(BCF) at 28 days was 26,707. The estimated at 
steady-state equilibrium was 39,000 in the lowest 
exposure concentration where fish were least af- 
fected. TCDF, like TCDD, induced similar effects 
on survival. growth, and behavior. The no-ob- 
served-effect concentration, based on survival was 
1.79 ng/liter; that based on growth was 0.41 ng/ 
liter. The measured bioconcentration factor was 
6049 in fish exposed to 0.41 ng/liter and 2455 in 
fish exposed to 3.93 ng/liter for 28 days. (Cassar- 
TT: 


PTT) 
W88-06330 


ACUTE TOXICITY OF PERMETHRIN OR 
GLYPHOSATE PULSE EXPOSURE TO 
LARVAL WHITE SUCKER (CATOSTOMUS 
COMMERSON]) AND JUVENILE FLAGFISH 
(JORDANELLA FLORIDAE) AS MODIFIED 
BY AGE AND RATION LEVEL, 

Waterloo Univ. (Ontario). Dept. of Biology. 

D. A. Holdway, and D. G. Dixon. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 1, p 63-68, January 1988. 3 
tab, 24 ref. 


Descriptors: *Water pollution effects, *Permeth- 
rin, *Glyphosate, *Pesticides, *Fish, *Toxicity, 
White sucker, Sucker, Flagfish, Agricultural 
chemicals, Insecticides, Herbicides, Larval growth 
stage, Juvenile growth stage, Fish diets, Growth 
stage. 


A factorial design was used to determine the ef- 
fects of age (2, 4, and 8 days for flagfish; 13, 20 and 
26 days for white sucker) and ration (fed or unfed) 
on the acute toxicity of permethrin pulse exposure. 
A similar design was used to evaluate the acute 
toxicity of glyphosate to flagfish. Relative toler- 
ance was assessed by determining the 2-h pulse- 
exposure concentration causing 50% mortality (PE 
LCSv) over the subsequent 96 hours. Age at expo- 
sure and the presence or absence of food modified 
the toxicity of permethrin to both flagfish and 
white sucker. White sucker were consistently less 
tolerant of permethrin than flagfish. Fed and unfed 
8-day-old flagfish, as well as unfed 2-day-olds, 
showed equivalent levels of permethrin tolerance, 
with respective 96-h PE LCS50s of 0.57, 0.54, and 
0.68 mg/liter. They were significantly less tolerant 
than 4-day-old unfed juveniles (2.97 mg/liter), 
which were in turn significantly less tolerant than 
2- and 4-day-old fed juveniles, whose respective 
96-h PE LCS0s were 5.55 and 7.91 mg/liter. Unfed 
white suckers were less tolerant than fed white 
suckers at all ages tested. Unfed white suckers at 
13 days (96-h PE LCS5O, 0.002 mg/liter) and 20 
days (0.001 mg/liter) were significantly less toler- 
ant than unfed fish at 26 days (0.172 mg.liter) and 
fed fish at 13 days (0.184 mg/liter, which were 
more tolerant than 20-day-old fed fish (0.010 mg/ 
liter). Fed fish at 26 days of age were the most 
tolerant (3.668 mg/liter). Glyphosate proved to 
relatively nontoxic to flagfish up to 30 mg/liter. 
No mortality was observed during the bioassays 
with 2-and 4-day-old fed and starved fish. Fed 8- 
day-olds (96-h PE LC20, 29.6 mg/liter) were sig- 
nificantly more tolerant of glyphosate than were 
unfed 8-day-olds (96-h LC20, 29.6 mg/liter). The 
sharply delineated periods of permethrin sensitivity 
are discussed with reference to theory of saltatory 
ontogeny. (Author's abstract) 


W88-06331 


COPPER, ZINC, AND ORGANOTIN AS LONG- 
TERM FACTORS GOVERNING THE DISTRI- 
BUTION OF ORGANISMS IN THE FAL ESTU- 
ARY IN SOUTHWEST ENGLAND, 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

G. W. Bryan, P. E. Gibbs, L. G. Hummerstone, 
and G. R. Burt. 

Estuaries ESTUDO, Vol. 10, No. 3, p 208-219, 
September 1987. 6 fig, 6 tab, 35 ref. Dept. of the 
Environment Contract PECD 7/7/113 and Com- 
mission of the European Communities Third Envi- 
ronmental Programme Contract No. ENV-686- 
UK(H). 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Estuaries, *Copper, *Zinc, *Tin, *Heavy 
metals, *Invertebrates, Mine wastes, Species distri- 
bution, Sediments, Marine sediments, Metals, Oys- 
ters, Shellfish, Reproduction, Fal Estuary, Eng- 
land, Organotin, Tolerance. 


Evidence of long-term metal pollution in the Fal 
Estuary is provided by analyses of Cu in oyster 
(Ostrea edulis) communities extending over more 
than 120 years and by analyses of Cu and Zn in 
sediments dating back to 1921. Indications are that 
levels of Cu pollution from mining have declined 
very slowly but that Zn pollution has not. In 
Restronguet Creek, the most heavily polluted area, 
metal levels in waters and sediments are elevated 
by orders of magnitude. The invertebrate fauna of 
the creek is limited, but far richer than might be 
predicted from laboratory toxicity data. The 
cockle Cerasto dermaedule exemplifies organisms 
that are excluded from the creek owing to the 
toxicity of dissolved Cu, whereas Ostrea edulis, by 
virtue of its innate tolerance to Cu and Zn, grows 
in the lower reaches. On the other hand, the popu- 
lation of the ragworm Nereis diversicolor, which 
penetrates into the most heavily polluted areas, is 
demonstrably far more tolerant of Cu and Zn than 
populations from clean areas and appears to be a 
tolerant strain. To a considerable degree, therefore, 
the distribution of species is dependent not on the 
innate ability of some species to tolerate Cu and 
Zn, but on the capacities of other populations to 
develop metal resistance and thereby maintain 
their original range of distribution. Additional 
problems in the Fal Estuary are related to the 
increased usage of organotins in antifouling paints. 
In the dogwelk Nucella lapillus, the incidence of 
imposex (the appearance of a penis and other male 
characters in females) is virtually 100% at sites 
along the English Channel coast of southwest Eng- 
land. The highest degree of imposex occurs in the 
Fal Estuary. The degree of imposex is related to 
the body concentration of hexane-extractable or- 
ganotin. Populations of dogwelks have declined 
dramatically in this estuary, and are also character- 
ized by the presence of relatively fewer females 
and by the absence of juveniles and egg capsules. 
(Cassar-PTT) 

W88-06334 


LONG-TERM CHANGES IN BENTHIC POPU- 
LATIONS IN SOME WEST EUROPEAN 
COASTAL AREAS, 

Dunstaffnage Marine Research Lab., Oban (Scot- 
land). 

T. H. Pearson, and P. R. O. Barnett. 

Estuaries ESTUDO, Vol. 10, No. 3, p 220-226, 
September 1987. 3 fig, 42 ref. 


Descriptors: *Water pollution effects, *Estuaries, 
*Data collections, *Benthos, *Invertebrates, *Sedi- 
ments, Marine sediments, Population dynamics, 
Denmark, Scotland, Baltic Sea, North Sea, Marine 
animals. 


Intermittent and continuous data sets are available 
describing changes in the benthic populations of 
coastal areas in northwest Europe. The earliest and 
longest continuous set of quantitative observations 
was made in Limfjord, Denmark, starting in 1909. 
These list biomass figures for the principal infaunal 
invertebrate species until 1950. Additional data for 
the area are available concerning distribution and 





fluctuations in the major invertebrate predators 
1927-1950. Recent analysis of this information 
shows that the persistent downtrend in biomass 
and species number was probably caused by pro- 
gressive organic enrichment with resultant anoxia 
in the sediments. A 25-year record of benthic pop- 
ulation dynamics was made on the west coast of 
Scotland to assess the effect of warm water dis- 
charge from two nuclear power plants. Benthic 
faunal data, starting in 1963, are also available from 
an adjacent area in Scotland, where pulp and paper 
effluent was discharged from 1966 to 1980. During 
the period of effluent discharge benthic biomass 
increased four-fold; after the effluent ceased, bio- 
mass decreased dramatically. Population dynamics 
of brittle star, lamellibranch mollusc, and Glycera 
alba are traced. Many sets of intermittent data 
exist. These concern the Skagerrak and Kattegat. 
the Baltic Sea, the German Bight and the Wadden 
Sea in the North Sea. Two major themes appear 
upon analysis of these data: eutrophication and 
global temperature rises. (Cassar-PTT) 

W88-06335 


ROLE OF INTERACTIONS AMONG ENVI- 
RONMENTAL CONDITIONS IN CONTROL- 
LING HISTORICAL FISHERIES VARIABILI- 


Martin Marietta Environmental Systems, Colum- 
bia, MD. 

J. K. Summers, and K. A. Rose. 

Estuaries ESTUDO, Vol. 10, No. 3, p 255-266, 
September 1987. 8 fig, 3 tab, 49 ref. 


Descriptors: *Water pollution effects, *Estuaries, 
*Fish populations, Model studies, Striped bass, 
Bass, American shad, Shad, Potomac River, Dela- 
ware River, Hudson River, Fisheries, Dissolved 
oxygen, Oxygen, Biological oxygen demand, 
Wastewater pollution. 


Categorical time-series regression models were de- 
veloped to evaluate the roles of lagged stock abun- 
dance history, hydrographic variability, and an- 
thropogenic factors in controlling the variation in 
abundance of striped bass and American shad in 
the Potomac, Delaware, and Hudson rivers. The 
models were used to evaluate the role of interac- 
tions of variates to produce greater than average 
recruitment to commercial fish stocks. Hydro- 
graphic factors dominated striped bass dynamics in 
all three estuaries during the years 1929-1976 com- 
pared to the pollution variables tested (sewage 
loading, dissolved oxygen, and BOD). American 
shad showed strong dependence on the anthropo- 
genic factors compared to hydrographic variates in 
all three estuaries. The model confirmed that the 
striped bass fishery was year-class-dominated in all 
three estuaries. A strong correlation between year- 
class success and good hydrographic conditions 
was found for all three estuaries, accounting for 
72% of striped bass stock variability in the Poto- 
mac estuary, 26% in the Delaware estuary, and 
79% in the Hudson-Raritan estuary. (Cassar-PTT) 
W88-06338 


FISH POPULATION RESPONSES TO CHRON- 
IC AND ACUTE POLLUTION: THE INFLU- 
ENCE OF LIFE HISTORY STRATEGIES, 
National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

W. E. Schaaf, D. S. Peters, D. S. Vaughan, L. 
Coston-Clements, and C. W. Krouse. 

Estuaries ESTUDO, Vol. 10, No. 3, p 267-275, 
September 1987. 8 fig, 1 tab, 33 ref, append. 


Descriptors: *Water pollution effects, *Estuaries, 
*Fish, Population dynamics, Model studies, Leslie 
matrix, Equilibrium, Growth, Survival, Fish repro- 
duction, Menhaden, Sea trout, Weakfish, Croaker, 
Striped bass, Bass, Flounder, Bluefish, King mack- 
erel, Mackerel, Eggs. 


A simulation model was developed to estimate 
pollution effects on economically important estua- 
rine-dependent fish populations. Available life his- 
tory data were compiled for eight species (14 tem- 
poral stocks), concentrating on age-specific rates of 
growth, survival, and fecundity. The groups were 
as follows: menhaden (1955, 1965, and 1975), spot- 
ted sea trout (southern Florida and northern Flori- 
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da), weakfish, croaker, striped bass (Hudson River 
and Chesapeake Bay), flounder (Delaware Bay and 
New York), bluefish (Atlantic coast and New 
York), and king mackerel. Leslie matrix models of 
species population dynamics were used to predict 
pollutant impacts--mediate through changes in 
first-year survival. On the average, and without 
compensation, these modeled stocks responded to 
a one-time-50% reduction in first-year survival by 
taking ten years to equilibrate at 88% of their 
preimpact abundance. The synthesis of the data 
included a search for derived population param- 
eters to evaluate differences in susceptibility 
among and within fish populations to pollutant 
stresses. The model results demonstrated that 
knowledge of a species’ age-specific fecundity pat- 
tern provided: additional predictive power of its 
response to pollution perturbation. (Cassar-PTT) 
W88-06339 


TRANSPORT OF CADMIUM AND OTHER 
METALS IN THE BLOOD OF THE BIVALVE 
MOLLUSC MERCENARIA MERCENARIA, 
New England Aquarium, Boston, MA. Edgerton 
Research Lab. 

For primary bibliographic entry see Field 5B. 
W88-06374 


LEACHATE GENERATED BY AN OIL-AND- 
GAS BRINE POND SITE IN NORTH DAKOTA, 
North Dakota Geological Survey, Grand Forks. 
For primary bibliographic entry see Field SB. 
W88-06378 


LAKE ERIE OXYGEN REVISD, 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

M. N. Charlton. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 697-708, 1987. 3 fig, 1 tab, 24 ref. 


Descriptors: *Oxygen depletion, *Phosphorus, 
*Trophic level, *Lake Erie, *Limnology, Hydro- 
dynamics, Great Lakes, Lakes, Surveys, Model 
studies, Mathematical studies, Nutrients, Hypolim- 
nion, Aquatic productivity, Eutrophication, Strati- 
fication. 


The problem of predicting the future hypolimnion 
oxygen regime in Lake Erie from past records was 
reassessed. Instead of comparing oxygen depletion 
rates, the data were manipulated to reveal compa- 
rable concentrations at the end of August each 
year. By removing confusion caused by variable 
concentrations at the beginning of stratification, 
the expected change of 0-2 mg/L from the 1950s 
to present was revealed. The oxygen regime of the 
east basin has changed little if at all; the year-to- 
year variability being as large as possible trends in 
concentration. A water sampling device used in 
the earliest samplings was found to produce incor- 
rect samples under certain conditions, thereby less- 
ening confidence in the early data. The trajectory 
of oxygen concentration after stratification is inde- 
pendent of epilimnion productivity. It is proposed 
that oxygen depletion depends on average trophic 
conditions proceeding each stratified season. Mod- 
estly improved O2 concentrations can be expected 
with, periodically, low concentrations due to lake 
levels and weather after nutrient loading reduc- 
tions. The lag of O2 response to loading reductions 
is at least 10 years. Lag phenomena may have 
prevented full O2 response to loading increases. 
(Author's abstract) 

W88-06412 


POST-AUDIT ANALYSIS OF THE NWRI 
NINE-BOX WATER QUALITY MODEL FOR 
LAKE ERIE, 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

D.C. L. Lam, 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 782-800, 1987. 13 fig, 1 tab, 20 ref. 


Descriptors: *Water pollution effects, *Weather, 
*Sediment oxygen demand, *Oxygen depletion, 
*Lake Erie, *Limnology, Hydrodynamics, Great 
Lakes, Lakes, Surveys, Model studies, Mathemati- 
cal studies, Phosphorus removal, Hypolimnion. 


Effects Of Pollution—Group 5C 


Computed results from the Lake Erie nine-box 
water quality model developed at the National 
Water Research Institute (NWRI) were compared 
to observed data for three different periods: cali- 
bration (1978), verification (1967-1977), and post 
audit (1979-1982). The median mean relative errors 
for these three stages of model development are 
essentially the same, demonstrating the model va- 
lidity. The post-audit analysis supports the hypoth- 
esis that the sediment oxygen demand rate is relat- 
ed to the phosphorus loading. However, this rela- 
tionship can only be made evident following the 
accurate simulation of the dynamic changes in the 
thermal layers and diffusion processes. Since such 
processes are directly affected by weather epi- 
sodes, the anoxic occurrences in the central basin 
hypolimnion are subjected more to short-term me- 
teorological uncertainties than to the long-term 
effects of the phosphorus removal program. Post- 
audit results on previously proposed phosphorus 
control curves, through the use of a completely 
independent data set, also confirms this phenome- 
non. It is concluded that a family of control curves 
or a set of probability indicators incorporating 
both loading and weather influences are more 
meaningful than a single control curve that is 
commonly proposed. (Author’s abstract) 
W88-06419 


POST AUDIT OF A LAKE ERIE EUTROPH- 
ICATION MODEL, 

Manhattan Coll., Bronx, NY. Environmental Engi- 
neering and Science Program. 

D. M. Di Toro, N. A. Thomas, C. E. Herdendorf, 
R. P. Winfield, and J. P. Connoly. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 801-825, 1987. 17 fig, 1 tab, 36 ref. 
USEPA Grant R805229; Cooperative Agreements 
CR807853 and CR810779; NOAA Cooperative 
Agreement NA81RAH00004. 


Descriptors: *Phosphorus removal, *Water pollu- 
tion prevention, *Eutrophication, *Dissolved 
oxygen, *Model studies, *Lake Erie, *Limnology, 
Hydrodynamics, Great Lakes, Lakes, Surveys, 
Mathematical studies, Nutrients, Anoxia, Oxygen 
depletion, Nitrates, Chlorophyll, Water quality 
control. 


A eutrophication-dissolved oxygen model of Lake 
Erie was calibrated using data from 1970 and 1975. 
Projections were then made for use in establishing 
the IJC target loadings for phosphorus that would 
essentially eliminate the anoxia in the central basin. 
In the latter 1970s the phosphorus discharges to 
Lake Erie dropped substantially due to increased 
removal from point sources. The observed re- 
sponse of the lake to this change in loading was 
compared to the predicted response. A 10-year 
computation from 1970 to 1980 was made using 
measured lake loadings. Concentrations of total 
and dissolved phosphorus, nitrate, chlorophyll, dis- 
solved oxygen, and anoxic area were compared to 
observations. It is concluded that the IJC target 
loadings were reasonably accurate forecasts of the 
loadings required to achieve the goal of elimina- 
tion of anoxia. (Alexander-PTT) 

W88-06420 


SEASONAL RESPONSES TO DIESEL OIL 
AND SUBSEQUENT RECOVERY OF THE CY- 
TOCHROME P-450 MONOOXYGENASE 
SYSTEM IN THE COMMON MUSSEL, MYTI- 
LUS EDULIS L., AND THE PERIWINKLE, LIT- 
TORINA LITTOREA L, 

Institute for Marine Environmental 
Plymouth (England). 

D. R. Livingstone. 

The Science of the Total Environment STENDL, 
Vol. 65, p 3-20, September 1987. 2 fig, 4 tab, 61 ref. 


Research, 


Descriptors: *Water pollution effects, *Diesel oil, 
*Mussels, *Periwinkles, *Enzymes, Population ex- 
posure, Seasonal variation, Petroleum hydrocar- 
bons, Reproduction, Mollusks, Bioassays. 


Mussels and periwinkles under natural environ- 
ment conditions were exposed long-term (4-8 and 
16-24 months, respectively) to environmentally re- 
alistic levels of, on average, 30 and 129 ppb diesel 
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Group 5C—Effects Of Pollution 


oil and then allowed to recover for 2-9 months in 
the absence of oil. With oil exposure, increases 
were seen in digestive gland microsomal cytoch- 
rome P-450 content and NADPH-cytochrome c 
reductase activity, and the changes in the latter 
were particularly consistent in periwinkles, show- 
ing a stepwise elevation with oil dosage at all times 
of the year. The changes were less consistent in 
mussels, with a dependence on season or reproduc- 
tive condition being indicated. Fewer changes 
were seen in cytochrome b5 content and the asso- 
ciated NADH-dependent reductase activities of 
the digestive gland microsomes of both molluscs. 
The microsomal parameters tended to be higher in 
female than male mussels, but the responses of the 
sexes to oil-exposure were not obviously different. 
With recovery the elevated microsomal parameters 
declined and the changes paralleled the depuration 
of polynuclear aromatic hydrocarbons from the 
tissues. Few changes were seen in benzo(a)pyrene 
hydroxylase activity. It is concluded that some of 
the observed enzyme changes, particularly in 
periwinkles, could have a potential for application 
in pollution monitoring, but that the in vivo func- 
tion of these enzymes must first be elucidated. 
(Author's abstract) 

W88-06422 


SELENIUM ACCUMULATION IN MAMMALS 
EXPOSED TO CONTAMINATED CALIFOR- 
NIA IRRIGATION DRAINWATER, 

Patuxent Wildlife Research Center, Laurel, MD. 
For primary bibliographic entry see Field SB. 
W88-06436 


REDUCTION OF MUTAGENICITY OF MU- 
NICIPAL WASTEWATERS BY LAND TREAT- 
MENT, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field SE. 
W88-06437 


ACUTE EFFECTS OF MERCURIC CHLORIDE 
ON INTRACELLULAR GSH LEVELS AND 
MERCURY DISTRIBUTION IN THE FISH 
OREOCHROMIS AUREUS, 

National Univ. of Singapore. Dept. of Zoology. 
P. Allen, S. Y. Min, and W. M. Keong. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 178-184, 
February 1988. 2 tab, 17 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Toxicity, *Bioaccumulation, *Mercury, 
*Fish, *Glutathione, Ions, Heavy metals, Survival, 
Tissue analysis, Metabolism. 


This investigation aimed to establish any changes 
in organ glutathione (GSH) and mercury levels in 
Adult Oreochromis aureus following just 2 h expo- 
sure to mercuric chloride (HgCl2). Test fish were 
exposed in pairs to 1 mg/L mercury as HgCl2, 
made up to a volume of 4 L in fresh water, for a 
period of 2 h. After 2 h exposure to mercury, the 
gill filaments and kidney had accumulated the 
highest concentrations of mercury. The gill fila- 
ments exhibited the highest increase in mercury 
levels. There is a nearly significant increase in 
renal mercury after 2 h exposure to mercury. The 
kidney is a target organ for mercury. In contrast, 
the liver has a nearly significant decrease in mercu- 
ry content. However, there is a highly significant 
decrease in hepatic GSH. The liver has higher 
levels of GSH than any of the other organs. Com- 
plexion of mercury ions with GSH in the liver 
would explain the fall in hepatic GSH levels. This 
does not exclude the possibility of mercury ions 
causing cell membrane damage, leading to a loss of 
GSH from the hepatocytes. Exposure to mercury 
for 2 h failed to change renal GSH levels signifi- 
cantly, despite an increase in renal mercury levels. 
The highly significant increase in gill mercury 
levels is not accompanied by a change in gill GSH 
levels. The brain, spleen and intestinal mercury 
levels in the fish did not change significantly after 
2 h exposure to mercury. Accordingly, there was 
no significant change in the GSH levels of these 
organs. In conclusion, it appears that in fish the 
liver is the primary site for interactions between 


mercury and GSH, particularly during the initial 
period of exposure. It is proposed that the liver 
plays a role in detoxifying reactive mercury ions 
and, in partnership with the kidney, limits the 
transport of these ions to other organs. (Alexander- 
PTT) 

W88-06475 


ACID-BASE BALANCE AND BLOOD GAS 
CHANGES IN THE FRESH WATER FIELD 
CRAB, BARYTELPHUSA GUERINI, ON EXPO- 
SURE TO ORGANIC AND INORGANIC LEAD, 
Osmania Univ., Hyderabad (India). Dept. of Zool- 


ogy. 

S. J. Tulasi, and J. V. R. Rao. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 198-203, 
February 1988. 1 fig, 21 ref. 


Descriptors: *Lead, *Blood gas, *Crabs, *Water 
pollution effects, *Population exposure, *Toxicity, 
*Bioaccumulation, *Hydrogen ion concentration, 
Survival, Tissue analysis, Heavy metals, Oxygen, 
Acids, Bases, Metabolism, Carbon dioxide, Lactic 
acid. 


The hemolymph acid-base status on exposure of 
freshwater crabs to subtoxic levels of organic and 
inorganic lead was studied. Crabs were collected 
from local paddy fields and transported to the 
laboratory where they were maintained in round 
plastic tubs. Responses of the fresh water crab 
exposed to lead nitrate and lead acetate are given. 
On ist and 4th days of exposure the blood pH 
levels were found to increase when compared to 
controls, the increase being maximum on Ist day. 
Exposure of the fresh water crab to sublethal con- 
centrations of organic and inorganic lead showed a 
severe disturbance in acid-base parameters. Lead 
exposure caused a decrease in blood p02 content. 
Reduction of p02 is usually indicative of reduced 
oxygen transfer at the gill surface. On prolonged 
exposure lead had pronounced affects causing a 
drop in blood pH and rise in pC02 values. The 
nature of acid-base disturbance provoked by lead 
toxicity has not been previously studied in Crusta- 
ceans and thus no direct comparisons are possible. 
Acidosis seen in lead exposed crabs was due to 
respiratory, metabolic or a combination of two. A 
primary change in the bicarbonate arises mainly 
due to the disturbances of the non-volatile or fixed 
acids and bases. The decrease in the bicarbonate 
content is attributable to either a decrease in pH or 
an increase in carbon dioxide content during lead 
exposure. Hence it may be concluded that the lead 
induced disturbance during prolonged exposure is 
caused by three factors. Drop in pH, rise in pC02 
and lactic acid formation due to tissue hypoxia. 
(Alexander-PTT) 

W88-06477 


TOXICITY OF SODIUM CHROMATE AND 3,4- 
DICHLOROANILINE TO CRUSTACEANS, 

5 ager Univ. (Netherlands). Pharmacology 

ab. 

C. van der Meer, C. Teunissen, and T. F. M. Boog. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 204-211, 
February 1988. 5 tab, 15 ref. 


Descriptors: *Chromate, *Anilines, *Crustaceans, 
*Larvae, *Water pollution effects, *Population ex- 
posure, *Toxicity, *Bioaccumulation, Survival, 
Tissue analysis, Salinity. 


The toxicity, at different salinities, of Na2CrO4, 
(chromate) and 3,4-dichloroaniline (3,4-DCA) to a 
number of relatively small adult and larval crusta- 
ceans is described. A limited range of concentra- 
tions can be used to study the effect on larval 
development, while only at 33 parts per thousand 
(ppt) a marked retardation of development was 
observed without accompanying mortality. At 3.3 
ppt exposure to 5 times the MEC during the first 
two days or to 10 times the MEC for 8h caused a 
significant delay in larval development with little 
mortality. Longer exposure to 10 times the MEC 
caused considerable mortality. At a temperature of 
20 deg C for 24 h, 20%, 50% and 80% of the 
control larvae reached the Ist postlarval stage after 
16.6, 17.3 and 17.9 days, respectively. Chromate 
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was about equally toxic to N. integer adults and P. 
varians larvae. Four day LCS0 could not be esti- 
mated. Chromate is about equally toxic at both 
salinities, while in both media P. flexuosus adults 
are possibly slightly more sensitive than P. varians 
adults or larvae. In both media MEC and NOEC 
for mortality and larval development are identical, 
while the difference in salinity has no effect. At 3.3 
ppt the larvae are somewhat more sensitive than 
the adults. Only a very small range of concentra- 
tions can be used to study the effect on larval 
development. At 3.3 ppt D. magna is about 100 
times more sensitive than the other species tested. 
The results obtained with 3,4-DCA indicate that in 
‘fresh’ water D. magna is the organism of choice. 
It is noteworthy that, in contrast to the results 
obtained with chromate, P. varians larvae are 
equally sensitive at 33 ppt and 3.3 ppt. (Alexander- 
PTT) 


W88-06478 


ACUTE TOXICITY OF ENDOSULFAN TO 
CRABS: EFFECT ON HYDROMINERAL BAL- 
ANCE, 

Sri Venkateswara Univ., Tirupati (India). Pesticide 
and Industrial Toxicology Centre. 

K. Rajeswari, V. Kalarani, D. C. Reddy, and R. 
Ramamurthi. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 2, p 212-218, 
February 1988. 2 tab, 16 ref. 


Descriptors: *Endosulfan, *Pesticides, *Insecti- 
cides, *Crabs, *Hydromineral balance, *Water pol- 
lution effects, *Population exposure, *Toxicity, 
*Bioaccumulation, Survival, Tissue analysis, Suble- 
thal effects, Pesticides, Minerals, Ions. 


Acute toxic effects of endosulfan on hydromineral 
balance in 0. senex senex are described. Freshwater 
field crabs were collected prior to spraying oper- 
ations from local paddy fields under ground (well) 
water irrigation to ensure that the fields from 
which crabs were collected were not previously 
contaminated. There was a significant increase in 
the total body weight and in haemolymph volume 
of crabs upon sublethal exposure. Conversely, 
there was a significant decrease in the total body 
weight, in hydration levels of the whole animal, 
the hemolymph, the claw muscle and the hepato- 
pancreas and in hemolymph volume of crabs upon 
lethal exposure. There was a marked decrease in 
the concentrations of sodium, potassium and chlo- 
ride in the haemolymph, the claw muscle and the 
hepatopancreas of crabs upon exposure to both 
sublethal and lethal concentrations. The decrease 
noticed in sodium, potassium and chloride in the 
haemolymph, the claw muscle and the hepatopan- 
creas of crabs exposed to sublethal concentration 
of endosulfan need not necessarily indicate true 
loss of these ions since there was a significant 
increase in the total body weight, haemolymph 
volume and hydration levels of the whole animal, 
the hemolymph, the claw muscle and the hepato- 
pancreas of crabs upon sublethal exposure. As 
such, the decrease in these inorganic cations upon 
sublethal exposure could be attributed more to 
dilution rather than to their true loss from the 
body. On the other hand, the decrease in these 
inorganic cations upon lethal exposure could be 
the result of a true loss since lethal exposure is 
manifested by rapid weight loss and significant 
decrease in hydration levels of the whole animal, 
the haemolymph, the claw muscle and the hepato- 
pancreas. Based on the above observations, it is 
likely that in crabs exposed to sublethal concentra- 
tion of endosulfan the decrease in tissue sodium, 
potassium and chloride could be an effect of over- 
hydration and that the decrease upon lethal expo- 
sure could be an effect of loss of body water 
representing a true loss. (Alexander-PTT) 
W88-06479 


ACID DEPOSITION: 
EUROPE. 

For primary bibliographic entry see Field 5B. 
W88-06559 


A CHALLENGE FOR 





DIRECT EFFECTS OF AIR POLLUTANTS, 
SINGLY AND IN MIXTURES, ON PLANTS 
AND PLANT ASSEMBLAGES, 

Institute of Terrestrial Ecology. Edinburgh (Scot- 
land). 

F. T. Last. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe. West Germany. (1984). p 105-126, 
9 fig. 5 tab, 44 ref. 


Descriptors: *Environmental effects, *Acid rain, 
*Air pollution, *Vegetation, *Network design, Ni- 
trites, Sulfur compounds, Nitrogen compounds, 
Plant growth, Fate of pollutants, European Crop 
Loss Assessment Network, Monitoring. 


Pollution literature is of immediate relevance to 
plant loss assessments, although it mostly over- 
looks the fact that pollutants occur in mixtures. 
S$O2, NO2 and acid rain are widespread in Europe 
with significant concentrations of ozone occurring 
in central, southern and eastern areas. In the past, 
most ‘effects-studies’ were made with single pollut- 
ants at constant concentrations greater than 
present day ambient concentrations. However, be- 
cause plant growth, and particularly that of roots, 
can be decreased by relatively small concentrations 
in the absence of conspicuous. foliar blemishes and 
because ground level concentrations are generally 
smaller than 30 years ago, it is urgently necessary 
to reassess the position. This necessity is height- 
ened because it is now known that threshold con- 
centrations necessary to decrease growth are ap- 
preciably smaller than was previously through, a 
decrease partly attributable to the interplay be- 
tween pollutants. Some plants, which are relatively 
tolerant of large concentrations of pollutants, are 
relatively sensitive to small concentrations. To ob- 
jectively assess amounts of plant damage attributa- 
ble to pollutants, it is suggested that a European 
Crop Loss Assessment Network be established 
using ‘open-top’ chambers sited at locations repre- 
sentative of the different pollution environments. 
(See also W88-06559) (Lantz-PTT) 

W88-06564 


EFFECTS OF ACCUMULATION OF AIR POL- 
LUTANTS IN FOREST ECOSYSTEMS, 
Goettingen Univ. (Germany, F.R.). Inst. fuer Bo- 
denkunde und Waldernaehrung. 

B. Ulrich. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 127-146, 
3 fig, 6 tab, 52 ref. 


Descriptors: *Environmental effects, *Acid rain, 
*Air pollution, *Forests, Acidification, Fate of pol- 
lutants, Heavy metals, Aluminum, Soil contamina- 
tion, Path of pollutants, Hydrogen ion concentra- 
tion, Vegetation, Water pollution effects, Soil 
acidification. 


From the types of air pollutants and their methods 
of deposition, it is concluded that indirect effects 
due to accumulation can not be neglected. The 
substances which may act as acids or base in the 
ecosphere are defined (neutral salts, nutrients, acid 
formers, potential toxins, and oxidant formers). 
The research approach to assess accumulation 
processes and their effects in the ecosystem rests 
on material balances. In a first rough balance emis- 
sion rates of acid forming substances and the buffer 
rates in the ecosphere are compared. For some 
forest ecosystems deposition rates of acidity and 
nitrogen are dealt with; the place of acid buffering, 
of accumulation of heavy metals and aluminum 
ions, and the possible effects are discussed. Soil 
acidification due to acid deposition is demonstrated 
by changes in pH values and by ion balances of 
some ecosystems. From the ion balances it can be 
concluded that the ecosystems are not in a steady 
state but in a destabilization phase which is charac- 
terized by internal acid production and climate 
induced acidification pushes. From the rates of 
acid production vs. acid deposition it can be con- 
cluded that acid deposition is the driving force for 
destabilization. An ecosystem oriented hypothesis 
of forest dieback is proposed which connects the 
effects leading to the destabilization of the ecosys- 
tem, with those decreasing the vitality of trees and 
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with the direct action of air pollutants on leaves. 
(See also W88-06559) (Lantz-PTT) 
W88-06565 


FACTORS CONFOUNDING EVALUATION OF 
AIR POLLUTION STRESS ON FORESTS: POL- 
LUTION INPUT AND COMPLEXITY, 

Yale Univ., New Haven, CT. School of Forestry 
and Environmental Studies. 

F. H. Bormann. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 147-166, 
5 fig. 4 tab, 40 ref. 


Descriptors: *Acid rain, *Path of pollutants, *Air 
pollution, *Environmental effects, *Forests, *Eco- 
systems, *Water pollution sources, Stress, Non- 
point pollution sources, Monitoring. 


Based on studies around point sources, a repeatable 
pattern of forest decline under air pollution stress 
has been demonstrated. However, in forest ecosys- 
tems covering large areas of North America and 
receiving intermediate levels of air pollution, it has 
proven difficult to demonstrate stress effects clear- 
ly attributable to air pollution. Factors confound- 
ing understanding of the air pollution-forest eco- 
system are: (a) substantial but largely unknown 
variability of pollutant deposition; (b) problems in 
measuring changes or trends of change in the 
structure and function of ecosystems; and (c) back- 
ground noise present in any ecosystem. Use of 
circumstantial evidence in making judgements 
about the air pollution-forest ecosystem interaction 
is discussed and some recommendations for future 
research are made. (See also W88-06559) (Author's 
abstract) 

W88-06566 


EFFECTS OF ACID DEPOSITIONS ON 
AQUATIC ECOSYSTEMS, 

Swedish Environmental Research Inst., 
borg. 

H. Hultberg. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 167-185, 
1 tab, 26 ref. 


Goete- 


Descriptors: *Water pollution effects, *Water pol- 
lution control, *Aquatic environment, *Ecosys- 
tems, *Acid rain, Hydrogen ion concentration, 
Metals, Fish, Aquatic animals, Liming, Lakes, 
Streams, Acidic waters, Species diversity, Fate of 
pollutants, Nonpoint pollution sources. 


Acid generating substances affect aquatic ecosys- 
tems both by direct deposition to lakes and 
streams, and indirectly by deposition to the terres- 
trial ecosystem and export to the aquatic ecosys- 
tem. The interaction between catchment response 
varies with neutralizing capacity, deposited 
amounts of acid anions, retention and leaching 
processes, as well as hydrological dynamics. In 
aquatic systems situated in areas with low acid- 
neutralizing capacity, pH in lakes and streams have 
decreased and concentrations of metals have in- 
creased. Fish and other aquatic organisms have 
been affected. Most trophic levels show decreases 
in species composition, abundance or productivity. 
Valuable fisheries have been lost over large areas 
both in Europe and in North America. Liming 
have been practiced as a mitigative action, and 
within well managed aquatic systems, changes on 
all trophic levels are positive. However, liming in 
lake and stream water only will not solve problems 
with input from the terrestrial parts of the ecosys- 
tem, and negative effects prevail in littoral areas 
and in streams at snowmelt and heavy rainfall. 
Liming operations must therefore continue in 
acidified waters and possibly on land to increasing- 
ly higher cost. Therefore, reductions of the emis- 
sions of acid generating substances is the only 
realistic way by which aquatic systems may re- 
store. (See also W88-06559) (Lantz-PTT) 
W88-06567 


ACIDIFICATION OF THE ENVIRONMENT: A 
CANADIAN PERSPECTIVES, 
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Effects Of Pollution—Group 5C 


Atmospheric Environment Service, Downsview 
(Ontario). 

H. C. Martin. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 1921, 
1983. Karlsruhe, West Germany. (1984). p 186-192, 
3 fig, 3 ref. 


Descriptors: *Environmental effects, *Canada, 
*Acid rain, *Acidification, Aquatic environment, 
Ecosystems, Forests, Water pollution effects, Fish, 
Snowmelt, Acidic water, Lakes, Costs, Algae, 
Algal growth, Sphagnum. 


Atmospheric process, aquatic effects, terrestrial ef- 
fects, and the development of an environmental 
target for protection of aquatic ecosystems are 
discussed. Also briefly described are control activi- 
ties and policies implemented in Canada to address 
the acidification problem. Detailed descriptions of 
projects are not presented. The general concluding 
statements contained here are derived from ap- 
proximately 350 ongoing projects. These projects, 
which are undertaken by federal and provincial 
Governments, cost approximately 25 million dol- 
lars/yr, and utilize approximately 300 full-time sci- 
entists, technicians and support staff. The projects 
are broken up in the following way: 40% atmos- 
pheric, 40% aquatic, and 20% terrestrial (mainly 
forestry. Although aquatic ecosystems have shown 
major alternations in chemical and biological com- 
position, the number of acidified lakes is relatively 
small, of the order of several hundred. However, it 
is the potential for acidification in the eastern part 
of the country which is the cause of major con- 
cern. A survey of 4,500 lakes in eastern Canada has 
indicated a significantly lower buffering capacity 
(alkalinity) for many lakes falling within the 4.5 pH 
line when compared to lakes lying on similar geol- 
ogy but outside the high deposition region, that is, 
to the north and west. Within the high acidity 
region, lakes are under stress and are changing due 
to the combination of geological characteristics 
and atmospheric loading. Among the typical char- 
acteristics which have been observed in individual 
lakes in Canada and elsewhere it can be concluded 
that: (1) general loss of fish and sudden fish kills 
associated with spring melt of accumulated snow; 
(2) massive growth of filamentous algae; and (3) 
development of Sphagnum moss on the bottom of 
acidifying lakes. (See also W88-06559) (Lantz- 
PTT) 


W88-06568 


EFFECTS OF PRIMARY AND SECONDARY 
AIR POLLUTANTS AND ACID DEPOSITIONS 
ON (ANCIENT AND MODERN) BUILDINGS 
AND MONUMENTS, 

National Technical Univ., Athens (Greece). Facul- 
ty of Chemical Engineering. 

T. N. Skoulikidis. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 193-226, 
37 fig, 115 ref. 


Descriptors: *Corrosion, *Buildings, *Deteriora- 
tion, *Acid rain, *Water pollution effects, *Urban 
areas, Heavy metals, Zinc, Aluminum, Copper, 
Lead, Iron, Sulfur compounds, Hydrochloric acid, 
Nitrogen compounds, Calcites, Marble, Acidity, 
Chemical reactions. 


The acceleration of corrosion of Zn, Al, Cu, Pb, 
Fe (steel), and concrete rebars from atmospheric 
pollutants is reported; especially the depassivation 
of galvanized steel from SO2 for Greece and Eng- 
land, as well as a comparison of the corrosion of 
concrete rebars in clean and polluted air, are pre- 
sented. The direct and indirect effects of SO2, 
NOx, HCl, suspended particles, CO2 H2S04, 
HNO3, O3 and microorganisms on the deteriora- 
tion of calcites and marbles are also presented, 
especially the mechanism of sulfation, the results of 
the use of ‘protective coatings’ in Europe and the 
design of their protective properties are reported. 
Thus, a general aspect of the summarized effects of 
primary and secondary air pollutants on (ancient 
and modern) monuments and building is given. 
The importance of each pollutant, SO2 versus sul- 
fate acidity, dry vs. wet deposition effects, local 
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and regional differences, seasonal variations and 
protective measures are also reported, with special 
emphasis to the Acropolis monuments. (See also 
W88-06559) (Lantz-PTT) 

W88-06569 


ECOLOGICAL EFFECTS OF DEPOSITED SUL- 
PHUR AND NITROGEN COMPOUNDS, 
Department of the Environment, London (Eng- 
land). 

M. W. Holdgate. 

IN: Acid Deposition: A Challenge for Europe. 
Proceedings of a Symposium, September 19-21, 
1983. Karlsruhe, West Germany. (1984). p 338-345, 
21 ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Sulfur compounds, *Nitrogen compounds, Envi- 
ronmental effects, Leaching, Aluminum, Calcium, 
Magnesium, Soil contamination, Vegetation, Soil 
chemistry, Leachates. 


Two hundred and fifty scientists from 8 countries 
attended a Discussion Meeting of the Royal Socie- 
ty. held in London on 5-7 September 1983. The 
meeting reviewed and evaluated scientific knowl- 
edge and understanding of the pathways of N and 
S compounds from the atmosphere through vege- 
tation and soil to freshwaters, their transformations 
in the process, and the nature of their effects. It 
sought to define the systems of interaction leading 
to environmental damage, to identify key param- 
eters, and to inform the process of judgement that 
must underlie governmental actions in response. 
However, it did not consider the case for such 
actions or the efficacy of possible alternative con- 
trol technologies. Many of the effects of concern 
are mediated via the soil. An increasing number of 
papers point a basic model involving pollutant 
damage at the leaf, leaching of calcium and magne- 
sium by rain, translocation of these cations from 
soil, transfer of acidity to the roots, accumulation 
there leading to toxic aluminum ion release, with 
damage to the roots and aggravation of the whole 
system. This would fit the observed fact that lea- 
chates from acidified upper soil layers contain alu- 
minum ions, with calcium and magnesium with- 
drawal lower down the profile. But many details 
need working out, and to date, a model which can 
be applied predictively to relate depositions, via 
soil changes, to forest or crop growth and yields, is 
far from a reality. (See also W88-06559) (Lantz- 
PTT) 

W88-06571 


DISINFECTION OF WASTEWATER EF- 
FLUENTS AND SLUDGES: STATE OF THE 
ART AND RESEARCH NEEDS. 

For primary bibliographic entry see Field 5D. 
W88-06575 


CURRENT STATUS OF WATER-BORNE DIS- 
EASE OUTBREAKS, 

Dade County Dept. of Public Health, Maiami, FL. 
Office of Environmental Health for Sanitary Engi- 
neering. 

J. J. Menendez. 

IN: Disinfection of Wastewater Effluents and 
Sludges: State of the Art and Research Needs. 
Proceedings of a Conference held May 7-9, 1984, 
Miami, Florida. 1984. p 1-12, 4 tab, 5 ref. 


Descriptors: *Water pollution effects, *Diseases, 
*Water quality, *Public health, Pollutant identifi- 
cation, Coliforms, Bacteria, Chlorination, Viruses, 
Biological studies, Drinking water, Water treat- 
ment, Wastewater treatment, Disinfection. 


The latest report from the Center of Disease Con- 
trol (CDC) in Atlanta, Georgia, shows that there 
were 40 drinking water-related disease outbreaks in 
the United States in 1982, involving a total 3,456 
cases. This is a decrease in the number of cases 
reported, down from 4,430 the previous year, but 
an increase in the number of outbreaks from 32 in 
1981, up to 40 in 1982. Since 1971, when the 
present joint reporting effort between the US EPA 
and CDC began, there have been a total of 387 
waterborne disease outbreaks in the United States 
affecting a total of 85,835 persons. According to 


the CDC, the number of outbreaks reported is only 
a fraction of the total number that may have actu- 
ally occurred. Of the 40 outbreaks reported in 
1982, only 2 were known to be caused by nonbio- 
logical agents. Of the remaining 38 outbreaks 
which occurred in 1982, 22 were known to be 
caused by microbiological agents, such as Shigella, 
Giardia, Hepatitis A Virus, and Norwalk Virus, 
plus two additional pathogens which had not been 
reported ‘earlier. One was the bacterium Yersenia 
enterocolitis which caused an outbreak in 16 pa- 
tients at a Pennsylvania hospital. The other oc- 
curred at a mobile home park in West Virginia, 
where an improperly protected well was contami- 
nated by the bacterium Shigella sonnei originating 
from a pool of raw sewage nearby. A topic related 
to waterborne diseases is the increased presence of 
chlorine-resistant coliform bacteria in the drinking 
water after treatment. Following a water contami- 
nation incident which occurred in Miami Beach in 
April of 1983. over 100,000 residents of Miami 
Beach were put on boil water notice for several 
days due to the presence of coliform bacteria in the 
water distribution system. As part of the investiga- 
tion of the incident, a number of similar cases 
which have occurred in other water systems were 
researched, and it was found that the same strains 
of enterobacter, citrobacter and klebsielia keep ap- 
pearing in distribution system waters, even in the 
presence of high levels of chlorine residuals. This 
increasing resistance of certain strains of water- 
borne bacteria to chlorine treatment could have a 
major impact in the disinfection of both drinking 
water and wastewater. (See also W88-06575) 
(Lantz-PTT) 

W88-06576 


EFFECT OF TOXINS ON AQUATIC ORGA- 
NISMS: HOW SERIOUS IS THE PROBLEM, 
Maryland Univ., College Park. Dept. of Chemis- 


try. 

G. R. Helz. 

IN: Disinfection of Wastewater Effluents and 
Sludges: State of the Art and Research Needs. 
Proceedings of a Conference held May 7-9, 1984, 
Miami, Florida. 1984. p 13-34, 10 fig, 20 ref. 


Descriptors: *Chlorine, *Water pollution effects, 
*Wastewater treatment, Toxicity, Aquatic environ- 
ment, Organic compounds, Chemical analysis, 
Dichloramine, Dechlorination. 


Although the hypothesis that discharges of chlor- 
inated effluents are producing serious damage to 
aquatic organisms, such as anadromous fish, has 
been accepted in some political circles, from the 
scientific viewpoint the hypothesis must be consid- 
ered unproven. Field data provide a valid basis for 
concern, but are insufficient to judge how wide- 
spread or common the problem is. A large body of 
chemical and toxicological data has been devel- 
oped from laboratory studies, but gaps in these 
data prevent the making of a general and funda- 
mental assessment of the problem. There are two 
particularly important gaps: (1) partly because of 
analytical limitations, there is very little knowledge 
about the abundance, toxicity and persistence of 
organic chloramines, some of which apparently are 
as toxic as HOCI and dichloramine; and (2) there is 
very little good information on the persistence of 
chorine by-products in receiving streams. There- 
fore, it is not possible to make reasonable estimates 
of exposure times. People have tended to ignore 
dilution and decay, arguing that the hazard associ- 
ated with discharge of chlorinated effluents should 
be evaluated on the worst-case basis. While this 
reasoning has some appeal, its ultimate conse- 
quence, unfortunately, is a public policy, like that 
now being adopted in Maryland, in which univer- 
sal dechlorination is mandated. The author has 
recently tried to show that dechlorination carries 
its own set of incompletely evaluated environment 
risks. (See also W88-06575) (Lantz-PTT) 
W88-06577 


ENVIRONMENTAL RADIOLOGICAL STUD- 
IES CONDUCTED DURING 1986 IN THE VI- 
CINITY OF THE RANCHO SECO NUCLEAR 
POWER GENERATING STATION, 

Lawrence Livermore National Lab., CA. 

V. E. Noshkin, K. M. Wong, R. J. Eagle, J. L. 
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Brunk, and T. A. Jokela. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-010945. 
Price codes: AQ3 in paper copy, AO1 in microfiche. 
Report No. UCID-20963, Part 1, March 1987. 42 
p, 22 fig, 8 tab, 12 ref. DOE Contract No. W-7405- 
Eng-48. 


Descriptors: *Radioactive wastes, *Path of pollut- 
ants, *Environmental effects, *Water pollution ef- 
fects, *Nuclear powerplants, Industrial 
wastewater, Radionuclides, Aquatic environment, 
Fish, Cesium radioisotopes, Fate of pollutants, 
Bioaccumulation, Potassium, California, Tissue 
analysis. 


In October 1984, a liquid-effluent control program 
was initiated that significantly reduced the quanti- 
ties of radionuclides discharged with liquid’ waste 
from the Rancho Seco Nuclear Power Generating 
Plant, near Clay, California. Results from a sam- 
pling program in 1986 indicate that previously 
discharged radionuclides persist in the downstream 
environment and are found in many aquatic dietary 
components, although at concentrations much 
lower than those measured in 1984 and 1985. The 
greatly reduced activities in the dietary compo- 
nents from the aquatic environment attest to the 
effectiveness of the  liquid-effluent control pro- 
gram. Concentrations in the flesh of fish from the 
creeks have decreased over time and with distance 
from the plant outfall. These changes in concentra- 
tions can be described by exponential equations, 
the coefficients of which are obtained from a least- 
squares analysis of the data. The mean concentra- 
tion of 137-Cs in fish collected from Laguna Creek 
at locations more than 7.5 km from Rancho Seco is 
now comparable to the concentration determined 
in fresh water fish randomly selected from Chica- 
go, IL, markets. By August 1986, the mean con- 
centration of 137-Cs in the flesh of bluegill had 
fallen to 7% of the concentration measured in fish 
from comparable locations in 1984 and was 30% of 
the mean concentration measured in these fish 
during August 1985. Stable potassium in the water 
plays a major role in the accumulation of 137-Cs 
by fish. Concentrations of 137-Cs in the surface 
sections of creek sediments also declined between 
the end of 1984 and 1986 with an effective half-life 
of approximately 2 years. Surface soils collected 
around a perimeter 11 km from Rancho Seco and 
from ranchlands closer to the plant showed only 
concentrations of 137-Cs originating from global 
fallout. Soils previously irrigated with Clay Creek 
water retain levels of both 134-Cs and 137-Cs. 
(Author's abstract) 

W88-06603 


STUDY OF THE EFFECTS OF OIL ON 
MARINE TURTLES, 

Florida Inst. of Oceanography, St. Petersburg. 

S. Vargo, P. Lutz, D. Odell, E. Van Vleet, and G. 
Bossart. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-199923. 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Volume | - Executive Summary, Report No. MMS 
86-0070, 1986. Final Report. 26 p, 4 fig. Contract 
No. 14-12-0001-30063. 


Descriptors: *Water pollution effects, *Marine ani- 
mals, *Turtles, *Oil pollution, Physiological ecolo- 
gy, Biological studies, Oil slicks, Tar balls, Oil 
spills. 


This report, part 1 of a 3 volume set, presents the 
executive summary of a study, the objective of 
which was to determine the effects of oil on marine 
turtles. An experimental program was carried out 
on 3-20 month old loggerhead and 3-16 month old 
green turtles to determine behavioral and physio- 
logical effects of oil using South Louisiana Crude 
Oil (SLCO) preweathered for 48 hours. The possi- 
ble effects of oil on hatchling, juvenile, and adult 
sea turtles was investigated. The overall scientific 
plan for this 2-yr. research program was divided 
into five main components: (1) literature survey. 
(2) analytical studies, (3) behavioral response to oil, 
(4) effects of exposure to oil, and (5) field studies. 
In the behavioral experiments, both species of 
turtle had a limited ability to avoid oil slicks but 





evidence of their ability to avoid tar balls is incon- 
clusive. Major body systems of the loggerhead sea 
turtles were adversely affected by even short expo- 
sures. Mitigation strategies include physically re- 
stricting a spill. using dispersants (if they are harm- 
less to the turtles), and removing the turtles from 
the path of and impending oil slick. (See W88- 
06614 through W88-06615) (Lantz-PTT) 
W88-06613 


STUDY OF THE EFFECTS OF OIL ON 
MARINE TURTLES, 

Florida Inst. of Oceanography, St. Petersburg. 

S. Vargo, P. Lutz, D. Odell, E. Van Vleet, and G. 
Bossart. 

Available from the National Technical Information 
Service, Springfield. VA. 22161, as PB87-199931. 
Price codes: A09 in paper copy, AOI in microfiche. 
Volume 2 - Technical Report, Report No. MMS 
86-0070, 1986. Final Report. 181 p, 76 fig, 30 tab, 
77 ref. Contract No. 14-12-0001-30063. 


Descriptors: *Water pollution effects, *Marine ani- 
mals, *Turtles, *Oil pollution, Physiological ecolo- 
gy, Biological studies, Oil slicks, Tar balls, Oil 
spills. 


This report, part 2 of a 3 volume set, presents the 
technical material from a study, the objective of 
which was to determine the effects of oil on marine 
turtles. An experimental program was carried out 
on 3-20 month old loggerhead and 3-16 month old 
green turtles to determine behavioral and physio- 
logical effects of oil using South Louisiana Crude 
Oil (SLCO) preweathered for 48 hours. The be- 
havioral experiments indicated that both species of 
marine turtles had a limited ability to avoid oil 
slicks, but experiments to determine avoidance/ 
attraction to floating tar balls were inconclusive. 
Controls (wooden balls) were struck at a greater 
rate than tar balls, but overall strike rates were low 
and interpretation complicated by feeding schedule 
and interspecific differences. The physiological ex- 
periments showed that the respiration, skin, some 
aspects of blood chemistry and composition, and 
salt gland function of 15-18 month old loggerhead 
sea turtles were significantly affected. Oil was ob- 
served clinging to the nares and eyes and in the 
upper portion of the esophagus, and was found in 
the feces of all turtles in the physiological experi- 
ments. Some similar effects were found in stranded 
oil fouled turtles. Based on these experimental re- 
sults, it is concluded that given the proper circum- 
stances, sea turtles will be at risk in the event of an 
oil spill. Spills in the vicinity of nesting beaches are 
of special concern. Mitigating strategies for such 
an event are discussed. Dispersants with microbial 
nutrients are of interest, but they should only be 
used if they are found harmless to sea turtles. (See 
also W88-06613 and W88-06615) (Author's ab- 
stract) 
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STUDY OF THE EFFECTS OF OIL ON 
MARINE TURTLES, 

Florida Inst. of Oceanography, St. Petersburg. 

S. Vargo, P. Lutz, D. Odell, E. Van Vleet, and G. 
Bossart. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as ,PB87-199949. 
Price codes: A07 in paper copy, AOI in microfiche. 
Volume 3 - Appendices, Report No. MMS 86- 
oe 1986. Final Report. 101 p. 8 fig, 13 tab, 209 
ref. 


Descriptors: *Water pollution effects, *Marine ani- 
mals, *Turtles, *Oil pollution, Physiological ecolo- 
gy, Biological studies, Oii slicks, Tar balls, Oil 
spills. 


This report, part 3 of a 3 volume set, presents the 
appendices from a study, the objective of which 
was to determine the effects of oil on marine 
turtles. Appendix A presents a revised literature 
survey and synthesis. Appendix B is a logistics and 
experimental plan and Appendix C contains data 
tables, e.g. statistics for chronic and acute oil stud- 
ies, and mean bacterial counts in fecal samples 
from chronic and acute exposures. (See W88-06613 
thru W88-06614) (Lantz-PTT) 
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HAZARD EVALUATION DIVISION STAND- 
ARD EVALUATION PROCEDURE: FISH LIFE- 
CYCLE TOXICITY TESTS, 

Environmental, Protection Agency, Washington, 
DC. Office of Pesticide Programs. 

M. Rexrode, and T. M. Armitage. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-209169. 
Price codes: A02 in paper copy, AOI in microfiche. 
EPA Report No. 540/9-86-137, July 1986. 11 p, 9 
ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Lethal limits, *Fish, Pesticides, Standards, Aquat- 
ic environment, Bioassays, Biological studies. 


The Standard Evaluation Procedure (SEP) for fish 
full life-cycle testing is primarily intended as guid- 
ance for Agency reviewers and the regulated in- 
dustry. As a result of application for registration, 
pesticide producers are required by 40 CFR 
158.145 of the regulations to provide fish life-cycle 
testing. It is intended to be used in conjunction 
with Subdivision E of the Pesticide Assessment 
Guidelines: Hazard Evaluation - Wildlife and 
Aquatic Organisms. The SEP was compiled from 
ideas and methods that are being used by EPA 
laboratories, private laboratories, and the ASTM 
(American Society for Testing and Materials) in 
developing a testing procedure that will: (1) estab- 
lish chronic toxicity levels of the toxicity to fish; 
(2) compare toxicity information with measured or 
estimated toxicant residues in an aquatic environ- 
ment in order to assess poiential impact to fish; and 
(3) indicate the need for further laboratory testing 
or field testing. (Author's abstract) 

W88-06616 


FIRST ANNUAL PROGRESS REPORT UNDER 
THE CHESAPEAKE BAY AGREEMENT. 

For primary bibliographic entry see Field 5G. 
W88-06619 


IMPACT OF PESTICIDES ON GROUND 
WATER CONTAMINATION, 
Environmental Research Lab., Athens, GA. 
For primary bibliographic entry see Field SB. 
24 


FISHERIES RESEARCH IN 
RIVER. 

Hudson River Environmental Society, New York. 
For primary bibliographic entry see Field 6G. 
W88-06638 


THE HUDSON 


FISHERIES DATA SETS COMPILED BY UTIL- 
ITY-SPONSORED RESEARCH IN THE 
HUDSON RIVER ESTUARY, 

Johns Hopkins Univ., Laurel, MD. Applied Phys- 
ics Lab. 

For primary bibliographic entry see Field 81. 
W88-06639 


PCB PATTERNS IN HUDSON RIVER FISH: I. 

RESIDENT FRESHWATER SPECIES, 

Russell Sage Coll., Troy, NY. Dept. of Chemistry. 

For primary bibliographic entry see Field 5B. 
88-06648 


PCB PATTERNS IN HUDSON RIVER FISH: II. 
MIGRANT AND MARINE SPECIES, 

New York State Dept. of Environmental Conser- 
vation, Albany. 

For primary bibliographic entry see Field 5B. 
W88-06649 


PCBS AND THE ENVIRONMENT. 
For primary bibliographic entry see Field SB. 
W88-06651 


CHEMISTRY AND PROPERTIES OF PCBS IN 
RELATION TO ENVIRONMENTAL EFFECTS, 
Connecticut Agricultural Experiment Station, 
New Haven. 

For primary bibliographic entry see Field 5B. 
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W88-06652 


FACTORS CONTROLLING 
TION OF PCBS, 
Government Chemical Lab., Brisbane (Australia). 
For primary bibliographic entry see Field 5B. 
W88-06655 


BIOACCUMULA- 


WHAT IS HAPPENING TO PCBS. ELEMENTS 
OF EFFECTIVE ENVIRONMENTAL MONI- 
TORING AS ILLUSTRATED BY AN ANALYSIS 
OF PCB TRENDS IN TERRESTRIAL AND 
AQUATIC ORGANISMS, , 
National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

For primary bibliographic entry see Field 5B. 
W88-06657 


PCBS AND THE ENVIRONMENT. 

Volume II of Three Volume Set. CRC Press, Inc., 
Boca Raton, FL. 1986. 191 p. Edited by John S. 
Waid. 


Descriptors: *Polychlorinated biphenyls, *Aro- 
clors, *Path of pollutants, *Bioaccumulation, *Bio- 
degradation, Bacteria, Microbial degradation, 
Birds, Estuaries, Bioindicators, Water pollution ef- 
fects, Toxicity, Plant growth, Mammals, Environ- 
mental effects, Ecological effects, Invertebrates. 


This second volume of a three volume set examines 
the effects of polychlorinated biphenyls (PCBs) on 
plants and animals, and the dynamics of PCBs in 
the environment. Chapter 1 deals with the accumu- 
lation and effects of PCBs upon algae and higher 
plants. Chapter 2 discusses the accumulation and 
effects of PCBs in marine invertebrates and verte- 
brates. Chapter 3 examines the accumulation and 
effects of PCBs on birds. Chapter 5 reviews the 
uptake, retention, biodegradation, and depuration 
of PCBs by various representative organisms. 
Chapter 6 outlines the modification of PCBs by 
bacteria and other microorganisms. Chapter 7 dis- 
cusses the effect of PCBs on reproduction in mam- 
mals. Chapter 8 examines the use of organisms to 
quantify PCBs in marine and estuarine environ- 
ments. An extensive subject index is included at 
the end of the volume. (See W88-06659 thru W88- 
06664 and W88-06651) (Geiger-PTT) 

W88-06658 


POLYCHLORINATED BIPHENYLS: ACCU- 
MULATION AND EFFECTS UPON PLANTS, 
Canterbury Univ., Christchurch (New Zealand). 
H. K. Mahanty. 

IN: PCBs and the Environment. Volume II of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 1-8, 1 tab, 47 ref. 


Descriptors: *Algae, *Plant growth, *Polychlori- 
nated biphenyls, *Path of pollutants, *Bioaccumu- 
lation, Photosynthesis, Diatoms, Plant physiology, 
Translocation, Soil contamination, Environmental 
effects, Absorption, Ecological effects, Phyto- 
plankton, Biological magnification. 


Terrestrial plants including certain crops show no 
general phytotoxicity symptoms caused by PCBs, 
either in natural habitats or in field studies. Uptake 
of PCBs from soil and water and accumulation to a 
higher concentration are possible, especially with 
lower molecular weight chlorinated hydrocarbons. 
Thus, higher plants could act as a temporary reser- 
voir for PCBs or their derivatives for future dissi- 
pation. Algae and diatoms are comparatively more 
sensitive than higher plants; however, the phe- 
nomenon of sensitivity of resistance appears to be 
species specific. Most marine diatoms are extreme- 
ly sensitive to very low levels of PCBs, whereas 
algae may be sensitive and resistant. The resistant 
species are able to accumulate PCBs to a higher 
concentration than present in their environment. 
For sensitive phytoplankton, a lack of cell division, 
lower chlorophyll index, disruption of chloroplast 
membranes, and inhibition of photosynthetic proc- 
esses are the recorded features of PCB interfer- 
ence. Thus, preferential absorption and accumula- 
tion in certain phytoplankton and the deleterious 
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effects on others could lead to an alteration on 
species composition even in a very low-level con- 
taminated environment. (See also W88-06651) (Au- 
thor’s abstract) 

W88-06659 


ACCUMULATION AND EFFECTS OF PCBS IN 
MARINE INVERTEBRATES AND VERTE- 
BRATES, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 

G. C. Harding, and R. F. Addison. 

IN: PCBs and the Environment. Volume II of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1986. p 9-30, 2 tab, 190 ref. 


Descriptors: *Polychlorinated biphenyls, *Inverte- 
brates, *Marine animals, *Water pollution effects. 
*Bioaccumulation, *Path of pollutants, Lipids, En- 
zymes, Biochemistry, Toxicity, Aroclors, Fish, 
Mammals, Environmental effects, Ecological. ef- 
fects, Biological magnification, Food chains. 


The rate of adsorption of polychlorinated biphen- 
yls (PCBs) by marine organisms depends mainly on 
the amount and availability of PCBs present in sea 
water. However, the amount of PCB in sea water 
that is available for uptake by organisms is often 
difficult to assess. Exposure to PCBs through the 
food chain is another route of uptake available to 
marine organisms. This method of PCB contamina- 
tion is complicated by differences in rates of bioac- 
cumulation by species and biological concentration 
factors in food webs. One of the most intensively 
studied effects of the PCBs is their induction of 
mixed function oxidase (MFO) enzymes. PCBs 
also affect ATPase activity, probably by acting as 
a physical toxicant. PCBs have been noted to 
interfere with other biochemical systems, such as 
lipids, tissue melanophores, eyestalk neurohormone 
release, and steroid hormones. Whole organism 
responses to PCBs have shown that acute toxicty 
varies considerably with the PCB preparation, spe- 
cies of test organism, and its age, sex, and condi- 
tion. Acute toxic concentrations are usually in the 
microgram per liter range. PCBs are cumulative 
toxicants. For some species, especially marine in- 
vertebrates, the long term LCSO levels may ap- 
proach environmentally realistic concentrations; 
however, adventitious PCBs may not be as avail- 
able biologically as those deliberately introduced 
in toxicity tests. Despite the potential lethality of 
some environmentally reaiistic PCB concentrations 
to some species, there is not unequivocal evidence 
that biota from adventitiously contaminated envi- 
ronments have been killed by PCBs. There is more 
convincing evidence that adventitious levels of 
PCBs in some biota may cause sublethal reproduc- 
tive effects. This is especially noted in studies of 
marine mammals. (See also W88-06651) (Geiger- 
PTT) 

W88-06660 


UPTAKE, RETENTION, BIODEGRADATION, 
AND DEPURATION OF PCBS BY ORGA- 
NISMS, 

Georgia Univ., Athens. Dept. of Food Science. 
For primary bibliographic entry see Field 5B. 
W88-06661 


MODIFICATION OF PCBS BY BACTERIA 
AND OTHER MICROORGANISMS, 
Fermentation Research Inst., Yatabe (Japan). 

For primary bibliographic entry see Field 5B. 
W88-06662 


PCBS AND THE ENVIRONMENT. 

Volume III of a Three Volume Set. CRC Press, 
Inc., Boca Raton, FL. 1987. 272 p. Edited by John 
S. Waid. 


Descriptors: *Polychlorinated biphenyls, *Water 
pollution effects, *Path of pollutants, *Waste dis- 
posal, *Environmental effects, Epidemiology, Case 
studies, Decontamination, Fate of pollutants, Eco- 
systems, Hazardous materials, Landfills, Land dis- 
posal, Toxicity, Models, Ecological effects. 


This third volume of a three volume set describes 
the effects of polychlorinated biphenyls (PCBs) on 


humans and the environment, and the disposal and 
destruction of waste PCBs. Chapter | describes the 
differences between Yusho and other kinds of poi- 
soning involving only PCBs. Chapter 2 examines 
PCB poisoning from toxic rice-bran oil in Taiwan. 
Chapter 3 looks at PCBs in human populations. 
Chapter 4 studies PCBs in the workplace. Chapter 
5 deals with the disposal and destruction of waste 
PCBs. Chapter 6 examines models of the fate of 
PCBs in the Great Lakes ecosystem. Chapter 7 
discusses PCBs in the Baltic environment. Chapter 
8 examines PCBs in the Mediterranean marine 
ecosystem. Chapter 9 describes the use and dispos- 
al of PCBs in Australia. An extensive subject index 
is included at the end of the volume. (See W88- 
06669 thru W88-06651 and W88-06658) (Geiger- 
PTT) 

W88-06664 


DISPOSAL AND DESTRUCTION OF WASTE 
PCBS 


New York State Dept. of Environmental Conser- 
vation, Albany. 

For primary bibliographic entry see Field SE. 
W88-06665 


GREAT LAKES ECOSYSTEM - MODELING OF 
THE FATE OF PCBS, 

Manhattan Coll., Bronx, NY. Dept. of Environ- 
mental Engineering and Science. 

For primary bibliographic entry see Field 5B. 
W88-06666 


PCBS IN THE BALTIC ENVIRONMENT, 
Naturhistoriska Riksmuseet, Stockholm (Sweden). 
For primary bibliographic entry see Field 5B. 
W88-06667 


PCBS AND THE ENVIRONMENT: THE MEDI- 
TERRANEAN MARINE ECOSYSTEM, 
International Lab. of Marine Radioactivity, 
Monaco-Ville (Monaco). 
For primary bibliographic entry see Field 5B. 
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CASE STUDY: THE AUSTRALIAN ECOSYS- 


Deakin Univ. (Australia). Div. of Biological and 
Sciences. 

For primary bibliographic entry see Field SB. 
W88-06669 


CHEMICAL CONTAMINATION OF CALIFOR- 
NIA DRINKING WATER, 

California Dept. of Health Services, Berkeley. 

For primary bibliographic entry see Field 5B. 
W88-06670 


CLINICAL SIGNIFICANCE OF WATER POL- 
LUTION, 

California Univ., San Francisco. Dept. of Medi- 
cine. 

J. LaDou. 

Western Journal of Medicine WJMDA2, Vol. 148, 
No. 2, p 192-196, February 1988. 3 fig, 2 tab, 9 ref. 


Descriptors: *Groundwater, *Pollutants, *Con- 
tamination, *Hazards, *Water pollution effects, 
*Population exposure, *Wastewater treatment, 
*Public health, Reviews. 


The possible clinical consequences of water pollu- 
tion are of increasing concern to the public and to 
the medical community. Under the most favorable 
conditions, water undergoes a constantly repeated 
cycle of purification through evaporation. In heav- 
ily populated and industrialized areas and in agri- 
cultural areas, the recycling for purification is not 
capable of dealing with the widespread entrance of 
pollutants into the environment. The resulting con- 
tamination of water leads to various health effects 
that are of growing concern to public health agen- 
cies throughout the world. There are three pri- 
mary sources of environmental contamination af- 
fecting the quality of drinking water: improper 
waste management of synthetic hazardous sub- 


stances, the injudicious use of pesticides and herbi- 
cides by both agriculture and home users, and 
deterioration of water system conduits. Health ef- 
fects of water contamination and the effectiveness 
of conventional water treatment processes are dis- 
cussed. (VerNooy-PTT) 

W88-06671 


FATE AND EFFECTS OF SEWAGE SLUDGE IN 
THE COASTAL MARINE ENVIRONMENT: A 
MESOCOSM EXPERIMENT, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

For primary bibliographic entry see Field 5B. 
W88-06673 


GROWTH RESPONSES OF NANNOCHLORIS 
OCULATA DROOP AND PHAEODACTYLUM 
TRICORNUTUM BOHLIN TO THE HERBI- 
CIDE ATRAZINE AS INFLUENCED BY LIGHT 
INTENSITY AND TEMPERATURE IN UNIAL- 
GAL AND BIALGAL ASSEMBLAGE, 

Illinois Univ., Urbana. 

J. M. Mayasich, E. P. Karlander, and D. E. 
Terlizzi. 

Aquatic Toxicology AQTODG, Vol. 10, No. 4, p 
187-197, July 1987. 3 fig, 3 tab, 32 ref. Maryland 
Experiment Station Project MD-J-126, Scientific 
Article No. A-4509, Contribution No. 7502. 


Descriptors: *Plant growth, *Algae, *Phytoplank- 
ton, *Herbicides, *Light intensity, *Temperature 
effects, Species diversity, Atrazine. 


The respective growth rates of Nannochloris ocu- 
lata Droop and Phaeodactylum tricornutum 
Bohlin were determined for 16 combinations of 
temperature (15 and 25 C), light intensity (0.208 
and 1.352 mW/sq cm) and atrazine concentration 
(0, 15, 30 and 50 ppb) in unialgal and bialgal 
assemblages. Generally the presence of P. tricor- 
nuntum significantly (P < 0.01) depressed the 
growth of N. oculata but did not alter the magni- 
tudes of its responses to temperature, light intensity 
or atrazine concentration. In contrast, the presence 
of N. oculata generally resulted in significant (P < 
0.01) enhancement of P. tricornutum’s growth, its 
responses to atrazine and the interaction between 
temperature and light intensity. Within bialgal as- 
semblages, the magnitudes of the interactions be- 
tween temperature and light intensity and tempera- 
ture and atrazine were both significantly (P < 
0.01) greater for N. oculata. The limited impact of 
these interactions in the case of P. tricornutum 
contributed to its domination of the bialgal assem- 
blage at levels of temperature and light intensity 
which are optimal for the growth of N. oculata. 
The enhanced sensitivity of N. oculata to atrazine 
relative to that exhibited by P. tricornutum, in 
common habitats, exposes atrazine potential as a 
threat to the diversity and structure of natural 
phytoplankton populations. (Author's abstract) 
W88-06677 


PISCINE MACROPHAGE AGGREGATE PA- 
RAMETERS AS HEALTH MONITORS: 
EFFECT OF AGE, SEX, RELATIVE WEIGHT, 
SEASON AND SITE QUALITY IN LARGE- 
MOUTH BASS (MICROPTERUS SALMOIDES), 
Georgia Univ., Athens. School of Forest Re- 
sources. 

For primary bibliographic entry see Field 5A. 
W88-06678 


INTERACTIVE EFFECTS OF A CADMIUM 
STRESS, A SELENIUM DEFICIENCY AND 
WATER TEMPERATURE ON THE SURVIVAL 
AND REPRODUCTION OF DAPENIA MAGNA 
STRAUS, 

Miami Univ., Oxford, OH. Dept. of Zoology. 

R. W. Winner, and T. C. Whitford. 

Aquatic Toxicology AQTODG, Vol. 10, No. 4, p 
217-224, July 1987. 4 fig, 1 tab, 16 ref. 


Descriptors: *Cadmium, *Temperature effects, 
*Water pollution effects, *Daphnia, *Reproduc- 
tion, *Survival, *Deficient elements, *Selenium, 
Spawning, Eggs, Interactive effects. 





The interactive effects of a Se deficiency and a Cd 
stress on Daphnia magna were evaluated at 20 and 
25 C over a 25-day exposure. The effects of a Se 
deficiency and of a Cd stress differed at the two 
temperatures. A Se deficiency had no observable 
direct effect on daphnids maintained at 20 C but 
resulted in massive abortions of eggs in animals 
maintained at 25 C. A Cd stress caused an increase 
in mortality, a decrease in egg production and a 
decrease in the number of broods/female at 20 C 
but had no effect on survival at 25 C. Its effect on 
reproduction at the higher temperature was an 
increase in the abortion rate and a decrease in the 
number of broods/female. Based on total young/ 
female, Se-enriched animals were more sensitive to 
a Cd stress at 25 C, and Se-deficient animals were 
more sensitive at 20 C. This was because Se- 
deprived animals were more sensitive to 1.5 micro- 
grams Cd/L than control animals at 20 C but not 
at 25 C. At an exposure of 3.0 micrograms Cd/L, 
Se-deprived animals were more sensitive than Se- 
enriched animals at both temperatures. (Author's 
abstract) 

W88-06679 


TOXICITY OF CHROMIUM, NICKEL AND 
ZINC: EFFECTS OF SALINITY AND TEMPER- 
ATURE, AND THE OSMOREGULATORY 
CONSEQUENCES IN THE MYSID PRAUNUS 
FLEXUOSUS, 

Stirling Univ. (Scotland). Dept. of Biology. 

D. S. McLusky, and L. Hagerman. 

Aquatic Toxicology AQTODG, Vol. 10, No. 4, p 
225-238, July 1987. 9 fig, 20 tab, 2 ref. 


Descriptors: *Toxicity, *Chromium, *Nickel, 
*Zinc, *Salinity, *Temperature effects, *Osmore- 
gulation, *Crustaceans, Survival, Osmotic poten- 
tial, Mortality. 


The effect of salinity (4.5-27 parts per thousand) 
and temperature (5 and 15 C) on the acute toxicity 
of chromium, nickel and zinc to the mysid crusta- 
cean Praunus flexuosus (Muller) has been investi- 
gated, at time intervals up to 300 h. Increased 
metal concentration led to reduced median surviv- 
al time. Increased temperature and salinities above 
or below the isosmotic point led to reduced median 
survival times at a given metal concentration and 
reduced median lethal concentrations of metals. 
The effect of salinity on metal toxicity has been 
clearly linked to disruption of the normal pattern 
of hyper/hypo-osmoregulation. The death of ani- 
mals in chromium or zinc solutions may be related 
to a progressive decrease in the ability of the 

Is to osmor with the rate of osmotic 
decline related to the median survival time, or the 
loss of osmoregulatory ability may be a secondary 
effect of metal poisoning and dying. Nickel was 
less toxic than either chromium or zinc and to have 
less effect on osmoregulation. (Author's abstract) 
W88-06680 





MORTALITY AND QUANTITATIVE ASPECTS 
OF STORAGE CELL UTILIZATION IN MUS- 
SELS, MYTILUS EDULIS, FOLLOWING EX- 
POSURE TO DIESEL OIL HYDROCARBONS, 
Institute for Marine Environmental Research, 
Plymouth (England). 

D. M. Lowe, and R. K. Pipe. 

Marine Environmental Research MERSDW, Vol. 
22, No. 4, p 243-251, 1987. 2 fig, 21 ref. 


Descriptors: *Oil spills, *Mortality, *Nutrient re- 
quirements, *Fertility, *Mussels, *Fuel, *Hydro- 
carbons, *Adaptation, Oil pollution, Tolerance, 
Resistance, Animal physiology. 


These investigations assess the consequences of a 
resistance strategy for the nutrient storage matrix 
in mussels involving the reallocation of reserves 
previously directed toward gamete production, on 
exposure to low-level, chronic diesel oil hydrocar- 
bons using stereological techniques. In addition, 
the extent to which survival is dependent upon the 
levels of these reserves at the moment of hydrocar- 
bon insult is also investigated. The results indicate 
that hydrocarbon exposure leads to a reduction in 
the levels of storage reserves, an increase in gamete 
atresia (degeneration) and resorption but, as a 
result of this, the storage pool is partially replen- 
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ished and, in the short term, the animals are better 
able to tolerate the hydrocarbon insult. (Author's 
abstract) 

W88-06681 


RELATIONSHIPS BETWEEN MACROALGAL 
BIOMASS AND NUTRIENT CONCENTRA- 
TIONS IN A HYPERTROPHIC AREA OF THE 
VENICE LAGOON, 

Venice Univ. (Italy). Dept. of Environmental Sci- 
ence. 

A. Sfriso, A. Marcomini, and B. Pavoni. 

Marine Environmental Research MERSDW, Vol. 
22, No. 4, p 297-312, 1987. 6 fig, 1 tab, 33 ref. 
Italian National Research Council (CNR) Grant 
Nos. 84.00175.03 and 86.01727.03. 


Descriptors: *Biomass, 
*Venice, *Algae, *Phytoplankton, *Eutrophica- 
tion, Decomposition, Sedimentation, Nitrogen, 
Phosphorus, Chlorophyll, Essential nutrients, La- 
goons. 


*Aquatic productivity, 


Macroalgae biomass and concentrations of nitro- 
gen, phosphorus and chlorophyll a were deter- 
mined weekly or biweekly in water and sediments, 
during the spring-summer of 1985 in a hypertroph- 
ic area of the lagoon of Venice. Remarkable bio- 
mass production (up to 286 g/sq m/day, wet 
weight), was interrupted during three periods of 
anoxia, when macroalgal decomposition (rate: up 
to 1000 g/sq m/day) released extraordinary 
amounts of nutrients. Depending on the macroal- 
gae distribution in the water column, the nutrients 
released in water varied from 3.3 to 19.1 micro- 
grams-at/L for total inorganic nitrogen and from 
1.8 to 2.7 micrograms-at/L for reactive phospho- 
rus. Most nutrients, however, accumulated in the 
surficial sediment (up to 0.640 and to 3.06 mg/g for 
P and N respectively) redoubling the amounts 
already stored under aerobic conditions. Phyto- 
plankton, systematically below 5 mg/cu m as Chl. 
a, sharply increased up to 100 mg/cu m only after 
the release of nutrients in water by anaerobic ma- 
croalgal decomposition. During the algal growth 
periods, the N:P atomic ratio in water decreased to 
0.7, suggesting that nitrogen is a growth-limiting 
factor. This ratio for surficial sediment was be- 
tween 6.6 and 13.1, similar to that of macroalgae 
(8.6-12.0). — 's abstract) 

W88-0668 


REED (PHRAGMITES AUSTRALIS (CAV.) 
TRIN. EX STEUD.) GROWTH UNDER CONDI- 
TIONS OF INCREASING EUTROPHICATION 
OF LAKE MIKOLAJSKIE, 

Polish Academy of Sciences, Mikolajki. Inst. of 
Ecology. 

J. Krolikowska. 

Ekologia Polska ELPLBS, Vol. 35, No. 1, p 209- 
217, 1987. 5 fig, 1 tab, 22 ref. Polish Academy of 
Sciences Project MR II/15. 


Descriptors: *Aquatic plants, *Eutrophication, 
*Reeds, *Eutrophic lakes, *Seasonal variation, 
*Biomass, *Algae, Littoral zone, Growth rates, 
Population density, Poland. 


Seasonal changes of reed production indices with 
special consideration to plant density, length of 
shoots and biomass of aboveground parts, were 
analysed in 1985 in the reed-belt of Lake Mikolajs- 
kie. In comparison with 1967, the reed-belt area, 
density and biomass decreased mainly as a result of 
mechanical damage of shoots by filamentous algae 
abundantly accumulating in the littoral of emer- 
gent plants. (Author’s abstract) 

W88-06684 


EFFECT OF NITRATE IN STREAM WATER 
ON THE RELATIONSHIP BETWEEN DENI- 
TRIFICATION AND NITRIFICATION IN A 
STREAM-SEDIMENT MICROCOSM, 

Oxford Univ. (England). Soil Science Lab. 

J. G. Cooke, and R. E. White. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
213-226, October 1987. 8 fig, 1 tab, 27 ref. 


Descriptors: *Nitrates, *Nitrification, *Path of pol- 
lutants, *Sediment-water interfaces, *Denitrifica- 
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tion, *Dissolved oxygen, Oxygen demand, 
Streams, Simulation, Nitrogen compounds, Micro- 
cosm studies. 


Microcosm experiments were carried out to simu- 
late the conditions occurring at the water-sediment 
interface of a stream draining agricultural land. 
Constant boundary conditions were attained by 
passing synthetic ‘stream water’, saturated with 
dissolved oxygen and containing | mmol NO3-N 
per cubic dm (or | mmol Cl(-) per cubic dm, 
control), once only over the sediment surface. 
Measurements were made of inorganic N (nitrate, 
nitrite, ammonium), redox potential, potential deni- 
trification and nitrification activities, and readily 
mineralizable carbon sediment profiles at three in- 
cubation times up to 24 days. The peaks in denitri- 
fication and nitrification activity moved down the 
profile with time in the nitrate-treated sediment, 
but stayed relatively stationary in the control treat- 
ment. Although the zone of nitrification was re- 
stricted to the top 2-3 mm of sediment in the 
control treatment, high fluxes of both dissolved 
oxygen and NH4-N maintained a high nitrifier 
activity within this zone for the duration of the 
experiment. Increases in denitrifier activity imme- 
diately below the nitrifier activity peak indicated 
that a coupled nitrification-denitrification sequence 
was operating in both the control and _nitrate- 
treated sediment. The greater depth of nitrification 
when nitrate was present in the ‘stream water’ was 
attributed to a feedback mechanism in which en- 
hanced denitrification in the sediment reduced the 
local demand for oxygen and permitted dissolved 
oxygen to diffuse further into the sediment. The 
progressively greater depth to which oxygen pene- 
trated caused the contiguous peaks of potential 
nitrifier and denitrifier enzyme activity to migrate 
farther from the interface. However, diffusion rates 
of the reactants limited the depth to which these 
coupled reactions could extend. The possible effect 
of this feedback mechanism on the nitrate status of 
natural sediment-stream water systems is briefly 
discussed. (Author's abstract) 

W88-06687 


FAUNAL AND CHEMICAL DYNAMICS OF 
SOME ACID AND ALKALINE NEW ZEALAND 
STREAMS, 
Canterbury Univ., 
Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W88-06688 


Christchurch (New Zealand). 


DIET OF THE LEECHES ERPOBDELLA OC- 
TOCULATA (L) AND HELOBDELLA STAGNA- 
LIS (L) IN A LOTIC HABITAT SUBJECT TO 
ORGANIC POLLUTION, 

Trinity Coll., Dublin (Ireland). Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W88-06690 


EFFECTS OF SIMULATED AMMONIUM SUL- 
PHATE AND SULPHURIC ACID RAIN ON 
ACIDIFICATION, WATER QUALITY, AND 
FLORA OF SMALL-SCALE SOFT WATER SYS- 
TEMS, 

Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 

J. A. A. R. Schuurkes, M. A. Elbers, J. J. F. 
Gudden, and J. G. M. Roelofs. 

Aquatic Botany AQBODS, Vol. 28, No. 3-4, p 
199-226, August 1987. 11 fig, 4 tab, 58 ref. 
Descriptors: *Water pollution effects, 
plants, *Acid rain, *Sulfuric acid, *Ammonium 
sulfate, *Water quality, *Air pollution effects, 
Flora, gp Nitrification, Calcium, Iron, 
M Al Zinc, Cadmium. 


* Aquatic 





In a greenhouse, seven identical small-scale ecosys- 
tems, simulating hydrologically isolated lentic soft 
waters, were exposed to different artificial rain 
solutions during a 2 year period. Two major types 
of rain were used, one being sulfuric acid rain (pH 
5.6-3.5) containing nitrate, the other being rain (pH 
5.6) containing ammonium sulfate. The treatments 
with ammonium sulfate caused remarkable changes 
in water quality and flora; pH decreased to 3.5, 
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whereas both ammonium and sulfate accumulated. 
Nitrification of ammonium appeared to be the 
dominant acidifying process. Concentrations of Ca, 
Fe. Mn. Al. Cd. and Zn increased as a result of 
acidification. In the acidified systems exposed to a 
high deposition of ammonium sulfate, typical soft 
water plants. such as Litorella uniflora (L.) 
Aschers.. disappeared and a luxuriant growth of 
both Sphagnum cuspidatum Ehrh. ex Hoffm., and 
Juncus bulbosus L. occurred. The microflora com- 
munity also altered remarkably, with the filamen- 
tous green algae, Oedegonium spp. and Moigeotia 
spp.. becoming dominant. The quantitative impor- 
tance of airborne ammonium-induced acidification 
and eutrophication of surface waters in the Nether- 
lands is discussed. For the survival of the biocoen- 
oses of oligotrophic soft waters, total inputs of acid 
and ammonium-nitrogen not exceeding 250 and 
1380 mol/ha/ year, respectively, are suggested. 
Internationally, more attention should be focused 
on the role of atmospheric ammonium deposition 
in the acidification problem. (Author's abstract) 
W88-06699 


GROWTH OF SELENASTRUM CAPRICORNU- 
TUM IN THE PRESENCE OF SYNTHETIC 
SURFACTANTS, 

Helsinki Univ. (Finland). Dept. of Botany. 

H. Nyberg. 

Water Research WATRAG, Vol. 22, No. 2, p 217- 
223, February 1988. 5 tab, 46 ref. 


Descriptors: *Water pollution effects, *Algae, 
*Chlorophyta, *Selenastrum capricornutum, *Sur- 
factants, Toxicity. 


The green alga Selenastrum capricornutum was 
cultured in a synthetic liquid medium and its yield 
was studied in the presence of 28 different synthet- 
ic surfactants. The surfactants were used in differ- 
ent concentrations depending on their inhibitory 
effects. The tested compounds could be grouped 
into three types according to their effect on 
growth: ‘mild™ ‘hard’ and ‘very hard’ surfactants. 
The concentrations used were 0-500 ppm for 
‘mild’, 0-50 (-100)ppm for ‘hard’ and 0-10 ppm for 
‘very hard’ surfactants. The surfactants belonged 
to several common types. Electrically, they were 
nonionic (13 compounds), anionic (9), cationic (3) 
and amphoteric (3). The cationics and amphoterics 
were somewhat inhibitory, but some nonionics in- 
creased the growth of S. capricornutum at the 
concentrations tested. The relationships between 
the effects on growth and the chemical structure 
and behavior of the surfactants are discussed. (Au- 
thor’s abstract) 

W88-06767 


TOXICITY OF PHENOL TO ASELLUS AQUA- 
TICUS: (L.): EFFECTS OF TEMPERATURE 
AND EPISODIC EXPOSURE, 

University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

D. W. Green, K. A. Williams, D. R. Hughes, G. 

A. Shaik, and D. Pascoe. 

Water Research WATRAG, Vol. 22, No. 2, p 225- 
231, February 1988, 4 fig, 4 tab, 25 ref. EEC 
Contract ENV 484.81 UK(H). 


Descriptors: *Water pollution effects, *Crusta- 
ceans, *Isopods, *Phenols, Toxicity, Temperature 
effects, Asellus aquaticus. 


The toxicity of phenol to the freshwater crusta- 
cean Asellus aquaticus was assessed by use of three 
response criteria (immobilization, paralysis and 
mortality). Median response times were longer (i.e. 
phenol appeared less toxic) at higher temperatures. 
Immobilized animals were able to recover from 
brief periods of exposure if placed in clean water, 
the rate of recovery being dependent upon expo- 
sure time, exposure concentration and temperature 
during exposure and recovery periods. This indi- 
cates that, in the absence of further phenol uptake, 
detoxification mechanisms are adequate to deal 
with the toxicant. (Sand-PTT) 

W88-06768 


SEASONAL SHIFTS IN THE GRAIN SIZE OF 
SETTLING PARTICLES IN LAKE CON- 
STANCE, 


Konstanz Univ. (Germany, F.R.). Limnological 
Inst. 

For primary bibliographic entry see Field 2H. 
W88-06772 


TUBIFICID BEHAVIOR AS A STRESS INDI- 
CA " 
Massachusetts Univ., Amherst. School of Public 
Health. 

R. A. Coler, M. S. Coler, and P. T. Kostecki. 
Water Research WATRAG, Vol. 22, No. 2, p 263- 
267, February 1988. 2 fig, 1 tab, 11 ref. 


Descriptors: *Water pollution effects, *Tubificids, 
*Toxicity, *Bioindicators, Behavior. 


An inexpensive, rapid protocol was developed to 
assess water-borne insults by integrating sewage 
worm (tubificid) regulatory behavior with in- 
creased oxygen consumption. Data are provided to 
demonstrate how oxygen uptake rates in tubificid 
worms can be correlated with behavior to identify 
chronic levels of toxicity. When. flow rate to the 
treatment replicates’ respiratory chambers was 
dropped from 1.71 to 0.65 ml/min, the respiration 
rates decreased significantly from 0.31 to 0.17 mg 
O2/g/h respectively. Concomitantly, the treat- 
ments initially mobilized compensatory ventilation 
measures but subsequently exhibited avoidance be- 
havior. The controls continued to remain dispersed 
and unagitated. It is suggested that this technique 
could be applicable to the rapid screening of sus- 
pect waters. (Sand-PTT) 

W88-06774 


PERTURBATION BASED MODEL OF HEAT- 
INDUCED SUPPRESSION OF RIVER ICE, 
Concordia Univ., _Loyola Campus, Montreal 
(Quebec). Dept. of Civil Engineering. 

S. Sarraf, and W. Saleh. 

Nordic Hydrology NOHYBB, Vol. 18, No. 4/5, p 
221-236, 1987. 9 fig, 1 tab, 12 ref. 


Descriptors: *Ice cover, ‘*Rivers, *Streams, 
*Mathematical models, *Water temperature, 
*Waste heat, *Thermal pollution, Temperature ef- 
fects, Heated water, Hydrodynamics. 


The study of the thermal response of ice covered 
streams to an effluent of high temperature, or of 
fast moving water, has been of considerable inter- 
est to those concerned with hydraulic systems, 
environmental effects, and navigational routes in 
cold regions. The discharge of tributary thermal 
effluents into cold region rivers may alter the 
thermal and hydrodynamic conditions of ice cover 
progression and create reaches of open water in 
the ice throughout the winter. An analytical ap- 
proach, based on perturbation techniques, devel- 
oped and tested concerning the suppression of ice 
cover and the migration of its fronts. The upstream 
and downstream ice edges were determined for 
two cases of steady non-uniform flow. Conditions 
for the suppression of the ice cover were also 
obtained based on the relative positions of the 
upstream and downstream edges. Comparison with 
field data shows a good agreement with the formu- 
lation incorporating the thermal effluent velocity. 
(Author’s abstract) 

W88-06807 


5D. Waste Treatment Processes 


SPATIAL DEPENDENCE OF SOIL-WATER 
POTENTIALS ASSOCIATED WITH SEPTIC 
SYSTEMS, 

Arkansas Univ., Fayetteville. Dept. of Agronomy. 
G. V. Wilson, H. D, Scott, and D. B. Marx. 

Soil Science SOSCAK, Vol. 144, No. 3, p 159-166, 
September 1987. 7 fig, 1 tab, 21 ref. 


Descriptors: Soil disposal fields, *Model studies, 
*Soil properties, *Water potentials, *Septic sys- 
tems, *Spatial dependence, Anisotropy, Statistical 
analysis, Kriging, Drift. 


Soil properties are commonly continuous to some 
extent and may exhibit spatial dependence. Struc- 
tural analysis was performed on soil-water pressure 


potentials associated with two designs of septic 
systems: a single-line-source filter field fed by 
gravity, and a triple-line-source filter field fed by 
pressure. Semivariograms were calculated and 
found to be anisotropic and similar for both septic 
systems. The nugget was zero for all days tested. 
The semivariance in the horizontal direction was 
smallest, assumed to be isotropic, and considered 
to represent the true spatial dependence. The true 
spatial dependence was described by the linear 
model with slopes ranging from 0.02-2.74 sq m of 
potential per meter of distance for the single-line 
system and from 0.006-1.45 sq m of potential per 
meter of distance for the triple-line system. The 
semivariance in the vertical direction was greatest 
due to drift present in these data. Sensitivity analy- 
sis of the effects of drift removal was performed 
with universal kriging. Quadratic drift was intu- 
itively relevant; however, three expressions for the 
drift were analyzed, i.e., quadratic drift, linear 
drift, and no drift. Soil-water pressure potentials 
were jackknifed and compared to the measured 
values by calculating residuals. Quadratic drift had 
the lowest mean residual and was within 1% of the 
mean of the measured values. However, the devi- 
ations from the linear and no-drift cases were also 
small and within 7% of the measured mean. Over- 
laying contour lines of the kriged soil-water pres- 
sure potentials revealed that practical differences 
in the three drift expressions were negligible. 
When a visible difference existed, it was less than 
the standard deviations of the estimations and 
therefore not significant. It was concluded that in 
kriging soil-water potentials for these septic sys- 
tems drift can be ignored. (Author's abstract) 
W88-05926 


SAN DIEGO’S PUMP STATION 64: AN I/I 
SUCCESS STORY, 

Brown and Caldwell, Pleasant Hill, CA. 

R. C. Fedotoff, and P. H. Bellows. 

Water Engineering and Management WENMD2, 
Vol. 134, No. 11, p 30-33, November 1987. 


Descriptors: *Wastewater collection, *Wastewater 
facilities, *Pumping, *Sewer infiltration, *Ground- 
water movement, San Diego, California, Rainfall 
infiltration, Monitoring, Infiltration rate, Infiltra- 
tion, Rainfall, Public relations, Wastewater, Mu- 
nicipal wastewater. 


Pump Station 64, a major wastewater pumping 
station which serves the northwest part of the city 
of San Diego, California, failed several times caus- 
ing overflows into a nearby lagoon and the Pacific 
Ocean. Previous investigations revealed significant 
infiltration/inflow (I/I) problems in Station 64’s 
wastewater collection system which were aggra- 
vated by the little rain (less than 10 inches annual- 
ly) received in San Diego. When rain fell, 1/1 
dramatically increased the peak flows that reach 
the pumping station. Sixty monitoring sites which 
were distributed throughout the 100 square mile 
collection area were selected and the flows were 
measured by new equipment that monitored both 
depth and velocity. The monitor selection and 
installation and data acquisition procedures are de- 
tailed. The study data show that most infiltration 
to the Pump 64 collection system is from ground- 
water entering trunk lines that follow canyon beds; 
flow data identified the general problem areas. 
Follow-up source detection studies to determine 
the appropriate rehabilitation method were recom- 
mended and accomplished along with an extensive 
public education program. Improvements at Pump 
Station 64 neared completion recently and the 
project was considered a success by city officials 
and local water quality agencies. (Wood-PTT) 
W88-05965 


ALTERNATIVE SEWER EVALUATION 
METHOD ELIMINATES DIGGING, 

For primary bibliographic entry see Field 8G. 
W88-05967 


CONTROLLED SAMPLING PROGRAM IM- 
PROVES USER FEE STRUCTURE, 

Environment 2000, Inc., Bellevue, Nebraska. 

For primary bibliographic entry see Field 7B. 





W88-05968 


HARVESTING OF SCENEDESMUS_ OBLI- 
QUUS IN WASTEWATERS: AUTO- OR BIO- 
FLOCCULATION, 

Laval Univ.. Quebec. Dept. de Biologie. 

A. Lavoie, and J. de la Noue. 

Biotechnology and Bioengineering BIBIAU, Vol. 
30. No. 7, p 852-859, November 1987. 8 fig, 2 tab, 
27 ref. 


Descriptors: *Algae harvesting, *Wastewater 
treatment, *Autoflocculation, *Bioflocculation, 
*Algae, Flocculation, Tertiary wastewater treat- 
ment, Biological wastewater treatment, Polymers, 
Effluents, Ions, Sedimentation, Density stratifica- 
tion, Biomass. 


Autoflocculation and bioflocculation are consid- 
ered to be the most promising means for the eco- 
nomical harvesting of microalgae. Therefore, these 
phenomena were studied with cultures of Scen- 
edesmus obliquus produced during biological terti- 
ary wastewater treatment. The quantity of extra- 
cellular polymers produced during aging of the 
cultures proved insufficient to initiate biofloccula- 
tion while the concentration of Ca(2+) and 
PO4(3-) of the treated effluent were too low to 
induce autoflocculation. It was shown, however, 
that the algae sediment more rapidly upon aging, 
possibly as a result of increased cell density. The 
use of density gradients made with Percoll (a col- 
loidal solution of silica particles) allowed measure- 
ment of the true cell density and showed that this 
increases when cultures enter the declining growth 
phase. The quality of the biomass thus harvested is, 
however, considerably impaired; protein content 
decreases from 62.7% (dry weight) during the 
exponential growth phase (day 5) to 14% at the 
end of cultures (day 21). (Author's abstract) 
W88-05973 


ANAEROBIC DIGESTION OF WOOD ETHA- 
NOL STILLAGE USING UPFLOW ANAERO- 
BIC SLUDGE BLANKET REACTOR, 

New Zealand Forest Service, Rotorua. Forest Re- 
search Inst. 

I. J. Callander, T. A. Clark, and P. N. McFarlane. 
Biotechnology and Bioengineering BIBIAU, Vol. 
30, No. 7, p 896-908, November 1987. 13 fig, 7 tab, 
30 ref. 


Descriptors: *Anaerobic digestion, ‘*Stillage, 
*Wastewater treatment, *Biological treatment, 
*Industrial wastewater, Alcohols, Organic loading, 
Waste load, Chemical oxygen demand, Biological 
oxygen demand, Wastewater, Color removal, 
Methane. 


The anaerobic digestion of wood ethanol stillage in 
an upflow anaerobic sludge blanket (UASB) reac- 
tor was studied. At organic loading rates below 16 
kg COD/cu m/day the reactor performed effec- 
tively, achieving soluble COD and BOD removals 
in excess of 86 and 93%, respectively. Removal of 
color averaged 40%. At a loading rate of 16 kg/cu 
m/day the methane yield was 0.302 L CH4 (STP)/ 
g COD removed, and the observed cell yield was 
0.112 g VSS/g COD removed. Operation of the 
reactor at higher loading rates was unsuccessful. 
Nitrogen, phosphorus, and alkalinity were supple- 
mented. No additions of the essential trace ele- 
ments Fe, Co, and Ni were required. (Author's 
abstract) 

W88-05974 


REMOVAL OF TWO CHLORINATED COM- 
POUNDS FROM SECONDARY DOMESTIC EF- 
FLUENT BY A THIN FILM TECHNIQUE, 
Florida Inst. of Tech., Melbourne. Dept. of Envi- 
ronmental Sciences and Engineering. 

F. E. Dierberg, N. A. Goulet, and T. A. DeBusk. 
Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 321-324, October-December 1987. 2 
fig, 1 tab, 14 ref. DOE Contract DE-ACO0S5- 
85ER80259. 


Descriptors: *Thin. films, *Chlorinated hydrocar- 
bons, *Wastewater treatment, *Pennywort, Haz- 
ardous materials, Secondary wastewater, Florida, 
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Waste Treatment Processes—Group 5D 


Macrophytes, Monochloramine, Dichlorophenol, 
Waste load, Domestic wastewater. 


Removal of two chlorinated compounds from sec- 
ondary domestic wastewater was examined in cen- 
tral Florida using four thin-film raceways (7.32 m 
long by 1.22 m wide by 4.0 cm deep) containing 
the aquatic macrophyte pennywort (Hydrocotyle 
umbellata L.). Two of the raceways received sec- 
ondary effluent amended with 5.0 milligrams/liter 
of monochloramine plus 1.0 milligram/liter of 2,4- 
dichlorophenol (2,4-DCP) and two raceways re- 
ceived secondary effluent only (controls). Mass 
balances indicated 100% removal of monochlora- 
mine and >95% removal for 2,4-DCP after load- 
ings of 25.2 and 6.1 grams/sq m, respectively, over 
the 60-day study. The potential of aquatic macro- 
phyte-based thin film systems for reducing concen- 
trations of chlorinated compounds to acceptable 
levels under high wastewater loadings and short 
residence times (approximately 10 hours) when 
tested under long-term, continuous feed conditions 
was demonstrated. Pennywort is not an overly 
productive aquatic macrophyte. and, therefore, 
only needs to be harvested or thinned once or 
twice a year to maintain standing crop health. 
Because contaminants such as 2,4-DCP and chlora- 
mines apparently do not accumulate in plant tis- 
sues, the removal of the contaminants by the 
pennywort thin-film system does not create a solid 
waste (plant biomass) disposal problem. It is sug- 
gested that the thin-film system can be used as an 
economic alternative to the more expensive dech- 
lorinating agents for reducing toxic chlorine re- 
siduals. and chlororganics in sewage effluents. It 
has the further advantage over chemical dechlorin- 
ating agents of not deoxygenating the water. 


W88-05977 


PHOSPHORUS RENOVATION OF 
WASTEWATER BY OVERLAND FLOW LAND 
APPLICATION, 

Maryland Univ., College Park. Dept. of Agrono- 


my. 

F. S. Payer, and R. R. Weil. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 391-397, October-December 1987. | 
fig, 6 tab, 22 ref. 


Descriptors: *Phosphorus removal, *Land dispos- 
al, *Wastewater treatment, Wastewater, Overland 
flow, Grasses, Hydraulic loading, Effluents, 
Wastewater renovation, Runoff, Bioaccumulation, 
Plant uptake. 


An operating overland flow wastewater system 
was studied. Three treatments were imposed on 
the Reed canarygrass (Phalaris arundinacea L.) 
cover: cut four times per year and harvest residue 
(treatment 1); cut four times per year and leave 
residue (treatment 2); and cut one time per year 
and leave residue (treatment 3). Effluent was sam- 
pled at 6, 12, 18, and 37 m from the point of 
application as well as from final collection weirs 
and spray nozzles. Samples were collected at the 
beginning and the end of four continuous applica- 
tion periods, which were followed by rest periods 
of 4 to 6 weeks. Hydraulic loadings were 14 to 20 
cm/week (0.035 cu m/m/hour) of effluent contain- 
ing 1.6 milligrams P/liter. The removal rates for 
total P for three periods ranged from 62 to 72%, 
but there was no net total P removal during the 
first period (July). The removal rate for dissolved 
P was significantly greater at the end than at the 
beginning of the application period in three out of 
four cases. Following the season's final cutting in 
the fall, treatment 1 was significantly more effi- 
cient than treatment 3 for the removal of mass 
ortho-P. Plant uptake accounted for 45% of the 
total P annually removed by the system. It is 
suggested that more intensive cutting and harvest- 
ing might further improve P removal rates. On 
several occasions, dissolved P concentration was 
greater on the 6-m flow distance than in the influ- 
ent applied. The dispersed condition of the surface 
soil/thatch apparently affected P removal process. 
In general, the extended periods of continuous 
application did not appear to reduce the system's 
capacity for P removal and offered some manage- 
ment flexibility. (Author's abstract) 

W88-05986 


FLOW LOSS IN A PRESSURE SEWAGE LINE, 
Northwest Septic, Mt. Vernon, WA. 

For primary bibliographic entry see Field 8B. 
W88-05992 


SETTLING BEHAVIOR OF ACTIVATED 
SLUDGE FROM AN EFFLUENT TREATMENT 
PLANT OF A PETROCHEMICAL INDUSTRY: 
INVOLVEMENT OF BIOFACTOR IN SLUDGE 
BULKING, 

Indian Petrochemicals Corp. Ltd., Baroda (India). 
M. Singh, and J. D. Desai. 

Journal of Fermentation Technology JFTED8, 
Vol. 65, No. 6, p 731-733, December 1987. 2 fig, 1 
tab, 14 ref. 


Descriptors: *Wastewater treatment, *Chemical 
wastewater, *Settling velocity, *Activated sludge 
process, *Bulking sludge, *Sludge, Cyanide, Bio- 
logical wastewater treatment, Acrylonitrile, Acry- 
lates, Organic compounds. 


Poor sludge settling was observed during the treat- 
ment of effluent from acrylonitrile and acrylates 
manufacturing plants using an extended aeration 
activated sludge process. The influent wastewater 
contained 25,000 mg/liter COD, 15-20 mg/liter 
cyanide, and 20-30 mg/liter each of acrylonitrile, 
acetonitrile, and acetone/acrolein. Excellent set- 
tling characteristics were obtained when suspend- 
ed in water or in a filtrate obtained by passing 
aeration tank supernatant through granular activat- 
ed carbon. A biofactor consisting of 52% lipid, 
10% protein, and 11% carbohydrate was isolated 
in the supernatant untreated by activated carbon. It 
was believed that this substance was produced by 
the activated sludge microbes. Adding the biofac- 
tor to the carbon-treated water adversely affected 
the sludge settling characteristics.(Cassar-PTT) 
W88-06017 


KINETICS OF OZONOLYSIS OF SYNTHETIC 
DYES, 
Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

J. P. Gould, and K. A. Groff. 

Ozone Engineering OZSEDS, Vol. 9, No. 2, p 
153-164, 1987. 8 fig, 3 tab, 11 ref. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Chemical wastewater, *Dye industry 
wastes, *Ozonation, Oxidation, Textile mill wastes, 
Kinetics, Organic compounds. 


Six synthetic water soluble sulfonic acid type azo 
dyes (Direct Yellows 4, 12, and 50; Direct Orange 
102; Direct Violet 9; Direct Red 24) in a textile 
mill wastewater were subjected to ozonation. All 
the dyes followed first order kinetics with the 
exception of Direct Yellow 12 which showed an 
initial zero order phase at pH 5. This reaction was 
attributed to attack by unhydrolyzed ozone on the 
ethylenic double bond. From 1 to 4 mM/liter of 
ozone was sufficient to produce a 50% reduction 
in the concentration of all dyes during the first 
order ozonation. (Cassar-PTT) 

W88-06021 


CORRELATIONS BETWEEN CHEMICAL 
STRUCTURE AND OZONATION KINETICS: 
PRELIMINARY OBSERVATIONS, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

J. P. Gould. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 3, p 207-216, 1987. 3 fig, 17 ref. 


Descriptors: *Wastewater treatment, *Water treat- 
ment, *Chemical wastewater, *Ozonation, *Kinet- 
ics, Disinfection, Organic compounds, Aromatic 
compounds, Phenols, Pyrimidines. 


The kinetics of the heterogeneous ozonation of 
0,p-activated aromatic organic compounds in 
water were compared with structural parameters 
defined by linear free energy relationships. The 
gross first order rate constants for these reactions 
showed excellent correlation with the Hammet 
polar constant for a series of substituted phenols 
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(methyl-. chloro-. dichloro-, and nitro-) and pyri- 
midines (5-methylcytosine, cytosine, and uracil). 
Strong correlations were also obtained for the ki- 
netics of ozonation of a homologous series of 2- 
alkyl-4.6-dinitrophenols (ethyl- through sec-butyl 
and cyclohelyl-) and the steric parameter. The 
reaction rate was observed to increase as the elec- 
tron density in the ring increased and decreased 
with increasing size of the substituent alkyl group. 
A preliminary “model based on the kinetics of a gas 
diffusion-controlled reaction with infinitely fast 
chemical kinetics was proposed. (Cassar-PTT) 
W88-06024 


OZONE AND OXYGEN ABSORPTION IN 
DOWNFLOW BUBBLE COLUMNS, 
Hoechst A.G., Frankfurt-am-Main 
F.R.). Verfahrenstechnik. 

For primary bibliographic entry see Field 5F. 
W88-06025 


(Germany, 


F-SPECIFIC BACTERIOPHAGES AS INDICA- 
TORS OF THE DISINFECTION EFFICIENCY 
OF SECONDARY EFFLUENT WITH ULTRA- 
VIOLET RADIATION, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Water 
and Food Microbiology. 

For primary bibliographic entry see Field 5A. 
W88-06042 


OUTFALL RELOCATION STUDY IN COM- 
MENCEMENT BAY, WASHINGTON, 

CH2M Hill Northwest, Inc., Bellevue, WA. 

For primary bibliographic entry see Field SE. 
W88-06074 


TREATMENT OF RADIOACTIVE 
WASTEWATERS BY CHEMICAL PRECIPITA- 
TION AND ION EXCHANGE, 

Oak Ridge National Lab., TN. Chemical Technol- 
ogy Div. 

S. M. Robinson, J. M. Begovich, C. H. Brown, D. 
O. Campbell, and E. D. Collins. 

AICHE Symposium Series, Vol. 83, No. 259, p 52- 
65, 1987. 7 fig, 7 tab, 14 ref. DEO Contract DE- 
AC05-840R21400. 


Descriptors: *Wastewater treatment, *Chemical 
precipitation, ‘lon exchange, ‘*Radioactive 
wastewater, Zeolites, Sorption, Radioactivity, In- 
dustrial wastewater, Isotopes. 


Improved treatment processes are being developed 
at Oak Ridge National Laboratory to treat slightly 
contaminated process wastewater. A number of 
zeolites have been found to be excellent sorption 
materials (with distribution coefficients up to 
23,000) for 137Cs from unsoftened process water. 
Chabazites have the best sorption capacity for 90Sr 
under the same conditions, but the kinetics are 
relatively slow. Treatment with chabazites alone 
would require the use of a number of columns 
operated in series. Several materials prove to be 
good sorbents for 90Sr when the feed had been 
softened to remove calcium and magnesium ions. 
For example, clinoptilolites and weak-acid resins 
have loading capacities of 10,000 to 25,000 bed 
volumes. Improvements made at Oak Ridge Na- 
tional Laboratory, based on these data, have al- 
ready reduced the low-level radioactive waste 
(LLW) generated by treatment of process 
wastewater to 66% of the original volume. Pro- 
posed processing methods could eliminate all 
liquid LLW and reduce the solid waste by an 
additional one-third. (Alexander-PTT) 

W88-06082 


TREATMENT OF VARIOUS NUCLEAR GEN- 
ERATING STATION WASTE WATERS WITH 
DURASIL(TM) MEDIA, 

Catonsville Community Coll., MD. 

A. Barkatt, K. A. Michael, H. Hojaji, and H. G. 
Sutter. 

AICHE Symposium Series, Vol. 83, No. 259, p 73- 
79, 1987. 2 tab, 4 ref. 


Descriptors: *Wastewater treatment, *lon ex- 
change, *Radioactive wastewater, Nuclear power- 


plants, Zeolites, Sorption, Radioactivity, Industrial 
wastewater, Isotopes. 


The use of selective sorption and ion exchange 
media based on porous silicate glass and charcoal 
for radioactive contaminants in nuclear plant waste 
water has been demonstrated to give considerable 
improvements in throughput, decontamination fac- 
tors and processing rates compared with the use of 
conventional resins. At the same time, such im- 
provement requires comprehensive analysis of the 
chemistry and radiochemistry of the stream to be 
processed, followed by careful selection and opti- 
mization of suitable specialized media. This can be 
accomplished through a series of steps comprising 
laboratory studies with non-radioactive and radio- 
active simulated solutions and, subsequently, with 
samples of actual plant water, followed by interme- 
diate-scale on-site tests, finally leading to full-scale 
plant operations. (Alexander-PTT) 

W88-06083 


NITROGEN TRANSFORMATIONS IN A WA- 
TERHYACINTH-BASED WATER TREATMENT 
SYSTEM, 

Florida Univ., Gainesville. Inst. of Food and Agri- 
cultural Sciences. 

K. K. Moorhead, K. R. Reddy, and D. A. Greatz. 
Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 71-76, January-March 1988. 3 fig, 5 
tab, 21 ref. 


Descriptors: *Nitrogen removal, *Wastewater 
treatment, *Aquatic plants, *Detritus, *Waterhya- 
cinths, *Nitrification, *Denitrification, Rooted 
aquatic plants, Bottom sediments, Effluents, 
Wastewater lagoons. 


Fate of added N(15)H4-N and N(15)O3-N in wa- 
terhyacinth (Eichhornia crassipes(Mart.)Solms)- 
based water treatment system was evaluated under 
controlled conditions. Labeled N(15)H4-N uptake 
by waterhyacinth exceeded N(15)O3-N uptake. 
Total N(15) recovery by waterhyacinth ranged 
from 57 to 72% for added N(15)O3-N and 70 to 
89% for added N(15)H4-N. Both sediment and 
detritus were potential sources of N for waterhya- 
cinths. Waterhyacinths cultured in sewage effluent 
removed 55% of the added N(15)H4-N and 14% 
of the added N(15)O3-N, respectively. Three to 
44% of the added N(15)H4-N was lost through 
nitrification in the water column and subsequent 
denitrification in the underlying sediments, where- 
as 24 to 86% of the added N(15)O3-N was lost 
through denitrification. In an system without 
plants, 13 to 89% of the added N(15)H4-N and 48 
to 96% of the added N(15)O3-N were lost from 
the system through a combination of nitrification/ 
denitrification and NH3 volatilization. (Author's 
abstract) 

W88-06149 


OXYGEN TRANSPORT THROUGH SELECT- 
ED AQUATIC MACROPHYTES, 

Florida Univ., Gainesville. Inst. of Food and Agri- 
cultural Sciences. 

K. K. Moorhead, and K. R. Reddy. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 138-142, January-March 1988. 3 fig, 4 
tab, 17 ref. Florida Agric. Exp. Station Journal 
Series No. 8438. 


Descriptors: *Wastewater treatment, *Aquatic 
plants, *Oxygen transfer, *Macrophytes, *Rooted 
aquatic plants, ‘Nitrification, Root zone, 
Pennywort, Pickerelweed, Waterhyacinth. 


The extent of O2 transport from aerial plant tissue 
into the root zone was evaluated for several float- 
ing and emergent aquatic macrophytes that have 
characteristics favorable for wastewater treatment. 
The highest O2 transport rates from aerial tissue 
into the root zone were associated with plants 
having a small root mass. As root mass increased, 
the rate of O2 transport decreased for aquatic 
macrophytes evaluated. Pennywort (Hydrocotyle 
umbellata L.) had the highest O2 transport rate of 
all aquatic macrophytes with an overall rate of 
3.49 g O2/kg dry root mass/h. Pickerelweed (Pon- 
tederia cordata L.) had the highest O2 transport 
capacity of emergent plants with a rate of 1.54 g 


O2/kg/h. Waterhyacinth (Eichhornia crassipes 
(Mart.) Sollms), an important floating aquatic plant 
in wastewater treatment, had a transport rate of 
1.24 g O2/kg/h. Nitrification in a waterhyacinth- 
based water treatment system due to O2 transport 
was calculated to vary from 6 to 22 re 
(Author's abstract) 

W88-06159 


PREVIOUS SLUDGE ADDITION EFFECTS ON 
NITROGEN MINERALIZATION IN FRESHLY 
AMENDED SOIL, 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy. 

For primary bibliographic entry see Field SE. 
W88-06180 


SEWAGE TREATMENT OPTIMIZATION 
MODEL -- STOM -- THE SEWAGE WORKS IN 
A se COMPUTER, 

B. W. S 

Freneaiis ‘of the Institution of Civil Engineers, 
Vol. 82, Part 1, p 1145-1164, December 1987. 14 
fig, 7 tab, 8 ref. 


Descriptors: *Cost analysis, *Sewage treatment 
optimization model, *Economic aspects, *Con- 
struction, *Capital costs, *Wastewater treatment, 
*Optimization, Mathematical models, Design crite- 
ria, Process control. 


The Construction Industry Research and Informa- 
tion Association/Water Research Centre sewage 
treatment optimization model (STOM) contains a 
set of mathematical models that relate performance 
and costs to design for the individual stages of 
sewage treatment, together with a means of linking 
the models to represent the combined process 
stages of a sewage works. This paper outlines some 
of the features of the model. New works. and 
Operations engineers in water undertakings are 
using the model on their own computers mainly to 
examine schemes for new and extended sewage 
works and to assess the performance and spare 
capacity of existing works. Some general examples 
are presented to illustrate these uses. (Author's 
abstract) 

W88-06192 


ESTIMATING INPUT HYDROGRAPHS TO A 
COMBINED SEWER, 

Northumbrian Water Authority, Gosforth (Eng- 
land) 

For primary bibliographic entry see Field 8B. 
W88-06194 


BURY SLUDGE DIGESTION PLANT: EARLY 
OPERATING EXPERIENCES, 

P. R. Andrew, and A. Salt. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 22-26, 
August 1987. 1 fig, 2 tab. 


Descriptors: *Wastewater treatment, *Gas_ han- 
dling, *Bury, *Activated sludge process, *Design 
standards, *Sludge digestion, *Mixing, Mixed 
liquor solids, Sampling, Sludge disposal, England, 
Temperature. 


The history of the implementation of the Bury 
(England) Sewage Treatment works, situated at 
the confluence of the Roch and Irwell Rivers since 
1875, is reviewed. The plant works and sludge 
treatment and disposal methods are described. Sev- 
eral design problems, some still outstanding, are 
highlighted, particularly those which relate to the 
gas handling systems. It is shown that many of 
these problems could have been avoided had they 
been foreseen. While specific mixing trials have not 
yet been conducted, visual observation and depth 
sampling indicate that the system of unconfined 
gas mixing is performing well, providing uniformi- 
ty of temperature, intimate mixing, and hence 
stable digester operation. When operation of the 
plant has been interrupted and feeding suspended 
for lengthy periods, normal operation has been 
quickly re-established when feeding has resumed. 
The analytical data so far available provide evi- 





dence that the design brief of providing a plant 
which will operate at 20-day retention. has been 
satisfied. (Friedmann-PTT) 

W88-06199 


MERSEY VALLEY SLUDGE PIPELINE TER- 
MINAL -- DESIGN AND CONSTRUCTION, 

For primary bibliographic entry see Field SE. 
W88-06204 


FATE OF HEAVY METALS IN PILOT-PLANT 
par UPFLOW SLUDGE-BLANKET CLARI- 
Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

M. Hunter, T. Stephenson, and J. N. Lester. 
Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 77-88, 
August 1987. 9 fig, 8 tab, 41 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Clarification, *Chemical precipi- 
tation, *Clarified wastewater, *Heavy metals, Iron, 
Manganese, Nickel, Chromium, Potable water, 
Aluminum, Alum, Raw water, Sludge (filters, 
Sludge conditioning, Pilot plants. 


The removal of heavy metals and aluminium re- 
siduals during upflow sludge-blanket clarification 
was investigated using a pilot-plant system. Pilot 
units treating predosed raw water on site were 
assessed for sludge-blanket formation and stabiliza- 
tion, and were found to produce clarified water of 
a comparable quality to the main works units after 
the start-up and stabilization periods were com- 
plete. Cr, Fe, Mn, and Ni were the only heavy 
metals detectable at the investigation site and these 
occurred at concentrations well below guidelines 
values for potable abstraction and supply. Mean 
removals of Fe, Mn, Cr, and Ni were about 98, 89, 
51, and 30 per cent respectively, during steady- 
State operation, and Fe, Mn, and Cr all displayed 
reduced removals during transient changes in sur- 
face load, whereas Ni removal appeared to be 
relatively independent. Aluminum residuals de- 
rived from the dosed alum coagulant also showed 
decreases in removal from about 83% during 
steady-state operation to between 40% and 50% 
during transient experiments. This study suggests 
that it is undesirable to operate upflow sludge- 
blanket clarifiers at maximum surface loading in 
the presence of high influent heavy metals. (Au- 
thor’s abstract) 

W88-06205 


POTENTIAL HEALTH RISKS AT SEWAGE 
TREATMENT PLANTS IN IBADAN, NIGERIA, 
Ibadan Univ. (Nigeria). Dept. of Preventive and 
Social Medicine. 

For primary bibliographic entry see Field SC. 
W88-06210 


MOISTURE RETENTION CHARACTERISTICS 
AND VOLUME REDUCTION OF MUNICIPAL 
SLUDGES, 

National Inst. for Water Research, Bellville (South 
Africa). Cape Regional Lab. 

M. Smollen. 

Water SA, Vol. 14, No. 1, p 25-28, January 1988. 5 
fig, 2 ref. 


Descriptors: *Dewatering, ‘*Sludge drying, 
*Wastewater treatment, *Activated sludge, Sludge 
conditioning, Moisture. 


The efficiency of dewatering methods, which are 
used for volume reduction of municipal sludges, 
does not meet the requirements of the majority of 
wastewater treatment plants. However, process se- 
lection and efficiency can be improved by the 
development of a data base for sludge moisture 
retention characteristics and the factor affecting 
them. This paper categorizes by quantity the mois- 
ture retention characteristics of sludge into free 
moisture, immobilized moisture, bound moisture, 
and chemically-bound moisture. This system was 
devised in light of existing laboratory drying tech- 
niques, as a basis for rational selection of dewater- 
ing techniques. (Author's abstract) 
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W88-06220 


IDENTIFICATION OF FILAMENTOUS ORGA- 
NISMS IN NUTRIENT REMOVAL ACTIVAT- 
ED SLUDGE PLANTS IN SOUTH AFRICA, 
Cape Town Univ. (South Africa). Dept. of Civil 
Engineering. 

J. R. Blackbeard, D. M. D. Gabb, G. A. Ekama, 
and G. V. R. Marais. 

Water SA, Vol. 14, No. 1, p 29-33, January 1988. 2 
fig, 3 tab, 14 ref. 


Descriptors: *Wastewater treatment, *Bulking 
sludge, *Activated sludge. *Nutrients, *Nuisance 
filaments, Foaming, Nutrient removal, Bacteria. 


This paper presents the results of work to identify 
nuisance filaments in 33 biological nutrient remov- 
al activated sludge plants surveyed in South 
Africa. Filamentous bulking sludges were found in 
about 75% of these plants. The five most frequent- 
ly dominant filamentous organisms in the mixed 
liquor of these plants are (1) Type 0092, dominant 
in 82% of plants, (2) Type 0675 in 45%, (3) Type 
0041 in 39%, (4) Microthrix parvicella in 33%, and 
(5) Type 0914 in 33%. These five filamentous 
organisms are also the most frequently dominant 
ones in foams on 18 of the plants -- Type 0092 has 
the highest frequency of dominance in the foam at 
78%, followed by M. parvicella in 50%, Type 0041 
in 33%, Types 0675 and 0914 in 22% each. Only 
M. parvicella and Nocardia were found to selec- 
tively accumulate in the foam, but Nocardia was 
dominant in only 22% of foams. Some non-specific 
and specific bulking and foaming control measures 
against these filaments are briefly discussed. (Au- 
thor’s abstract) 

W88-06221 


BULKING CONTROL WITH CHLORINATION 
IN A NUTRIENT REMOVAL ACTIVATED 
SLUDGE SYSTEM, 

Cape Town Univ. (South Africa). Dept. of Civil 
Engineering. 

M. T. Lakay, M. C. Wentzel, G. A. Ekama, and G. 
V. R. Marais. 

Water SA, Vol. 14, No. 1, p 35-42, January 1988. 2 
fig, 3 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Phosphorus 
removal, *Nitrogen removal, *Chlorination, *Nu- 
trient removal, *Bulking sludge, *Nuisance fila- 
ments, *Disinfection, Control systems, Wastewater 
treatment, Nitrification, Denitrification. 


This paper deals with control of bulking by chlor- 
ination in a laboratory-scale (151/d) biological nu- 
trient removal system. Bulking was caused by fila- 
mentous organisms characteristic of nutrient re- 
moval systems, i.e. Type 0092, Microthrix parvi- 
cella and Type 0914. Over a continuous dosing 
period of 19 d, at 8 mg Cl2/gMLSS.d the diluted 
sludge volume index (DSVI) decreased from 230 
to 48 ml/g. Nitrification-denitrification continued 
essentially unaffected. The biological P removal 
initially decreased from its normal 20 mgP/I (influ- 
ent) to 14 mgP/I but recovered during chlorination 
to 19 mgP/I. Chlorination was terminated when 
overdosing became apparent and P removal de- 
clined precipitously to 12 mgP/I. After chlorina- 
tion termination, biological P removal recovered 
to its normal 20 mgP/I in 5 d. Of the three filamen- 
tous organisms, Type 0914 was the most and M. 
parvicella the least susceptible to chlorination. Fil- 
amentous bulking in nutrient removal systems can 
be controlled by chlorination with a relatively 
minor loss of efficiency of biological N and P 
removal. (Author's abstract) 

W88-06222 


TECHNICAL AND ECONOMIC COMPARISON 
OF NIGHTSOIL AND SEWERAGE SYSTEMS 
IN URBAN AREAS, 

Engineering-Science, Inc., Pasadena, CA. 

For primary bibliographic entry see Field SE. 
W88-06224 


STRATEGIC MEASURE TO IMPROVE THE 
QUALITY OF THE WATER SUPPLY IN 


SHANGHAI: A BRIEF REVIEW OF THE 
WATER INTAKE WORKS FROM UPSTREAM 
OF HUANGPU RIVER, 

Shanghai Municipal Waterworks Co. (China). 

S. Ren-Yuan. 

Aqua AQUAAA, Vol. 6, p 344-349, 1987. I fig, 2 
tab. 
Descriptors: *Water quality, *Drinking water, 
*Water treatment, *Water pollution, *Water 
supply, *Chlorination, *Ozonation, *Biological 
treatment, *Activated carbon. 


Drinking water quality in Shanghai is influenced 
by polluted raw water. Although break-point 
chlorination, ozone, bio-pretreatment, activated 
carbon, ozone and activated carbon have been 
used to test the water treatment process, the water 
quality has in part been improved by these meth- 
ods, but not radically improved. At the same time, 
it is very difficult to implement dual water supply 
systems for different inputs. New water intake 
works are being designed to give better water 
sources and simultaneously to utilize existing water 
purification plants and distribution systems fully. A 
feasibility study on water intake works on the tidal 
Huangpu River in the Shanghai district of China 
included investigation of the choice of water 
source and the capacity of the water intake. The 
location of the water intake is reasonably deter- 
mined by the synchronous detection of a number 
of water quality parameters and hydrographic 
data, as well as study on recurrent regularity at the 
tidal river; the pollution sources which may influ- 
ence the water quality of new intake must be 
thoroughly investigated to determine pollution 
control requirements. (Author's abstract) 
W88-06276 


NEW PACKAGE TREATMENT UNIT, 
University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Civil Engineering. 

S. G. Velioglu, K. Curi, and M. Kerestecioglu. 
Water Research WATRAG, Vol. 22, No. 1, p 1- 
13, January 1988. 16 fig, 6 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Package 
treatment units, Biological wastewater treatment, 
Pilot plants, Packed bed reactor. 


A package wastewater treatment unit without re- 
cycle was studied on the pilot scale. It consisted of 
an aerated packed column and an inclined plate 
settler combined through a sludge collection chaii- 
ber. Synthetic and domestic wastewaters were 
used to study performance of the system in terms 
of organic matter and suspended solids removal; 
satisfactory levels of removal (both about 80%) 
were obtained within the range of input variables 
studied. Other characteristics of this system were 
suitability for a population up to 1000, small land 
area requirement (0.03-0.05 sq m per capita), insig- 
nificant head loss, independence from soil charac- 
teristics and climatic conditions. Functional rela- 
tionships for further design work were developed. 
(Cassar-PTT) 

W88-06311 


SIMPLIFIED KINETIC MODEL TO SIMU- 
LATE SOLUBLE ORGANIC SUBSTANCES RE- 
MOVAL IN AN ACTIVATED SLUDGE AER- 
ATION TANK, 

Tokyo Inst. of Tech. (Japan). Research Lab. of 
Resources Utilization. 

K. Fujie, T. Tsubone, H. Moriya, and H. Kubota. 
Water Research WATRAG, Vol. 22, No. 1, p 29- 
36, January 1988. 11 fig, 2 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Aeration, Biological wastewater 
treatment, Kinetics, Model studies, Mathematical 
models, Organic matter. 


A simple kinetic model for the removal of soluble 
organic substances (SOS) in the activated sludge 
aeration tank was proposed. The model consists of 
the instantaneous biosorption of SOS in the influ- 
ent wastewater and the consecutive biooxidation of 
the remaining SOS in contact with the activated 
sludge under the aerated condition. By using sam- 
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ples taken from a municipal wastewater treatment 
plant. model parameters such as the amount of 
instantaneous biosorption and the rate of biooxida- 
tion, respectively. of SOS were empirically deter- 
mined, and given as a function of soluble COD 
concentration. By combining the obtained kinetic 
data of SOS removal with the quantitative infor- 
mation of the liquid mixing characteristics in a 
multi-staged aeration tank, a mathematical model 
to simulate the distributions of SOS concentration 
in the aeration tank was presented. The simulation 
calculation was illustratively carried out and the 
results were shown in comparison with the experi- 
mental data in the same plant. (Author's abstract) 
W88-06314 


PROGRESS AND KINETICS OF AEROBIC DI- 
GESTION OF SECONDARY SLUDGES, 
Roorkee Univ. (India). Dept. of Civil Engineering. 
D. S. Bhargava, and M. T. Datar. 

Water Research WATRAG, Vol. 22, No. 1. p 37- 
47, January 1988. 11 fig, 1 tab, 31 ref. 


Descriptors: *Secondary wastewater treatment, 
*Wastewater treatment, *Sludge digestion, *Diges- 
tion, *Aerobic digestion, Kinetics, Biological 
oxygen demand, Chemical oxygen demand, Bio- 
logical wastewater treatment. 


Endogenous decay was studied in wide ranges of 
total solids concentrations of activated sludge 
(1000-80,000 mg/liter), initial pH of 4.5-14.0, and 
digestion temperature range of 5-60 C. Batch aero- 
bic digestion studies on waste activated sludge 
indicated that BOD and COD of activated sludge 
undergoing aerobic digestion could be used for 
expression of aerobic digestion kinetics. The diges- 
tion period increased With initial solids concentra- 
tion. Percent solids reduction (and not the diges- 
tion period) was greatly affected by the digestion 
temperature. Predictive models were developed 
for the digestion period and for progress during 
aerobic digestion at 5-35 C. Kinetic rate constants 
were observed to decrease with increasing concen- 
trations of initial solids and BOD/COD values and 
to follow exponential relationships with them. Ki- 
netic rate constants increased with digestion tem- 
perature. Initial pH of 8.0 was the optimum pH 
value yielding minimum digestion time and maxi- 
mum values for kinetic rate constants. The efficien- 
cy of removal, digestion time and the kinetic decay 
coefficient were modeled individually and compos- 
itely. The aerobic digestion process produces mini- 
mum odor and is suitable for operation in a thickly 
populated locality such as Jaipur, India, where a 
sludge from a 27 Mliter/day sewage treatment 
plant is processed. (Cassar-PTT) 

W88-06315 


PHOSPHORUS RELEASE-STORAGE REAC- 
TION AND ORGANIC SUBSTRATE BEHAV- 
IOR IN BIOLOGICAL PHOSPHORUS RE- 
MOVAL, 

Kyoto Univ. (Japan). Dept. of Sanitary Engineer- 
ing. 

I. Somiya, H. Tsuno, and M. Matsumoto. 

Water Research WATRAG, Vol. 22, No. 1, p 49- 
58. January 1988. 10 fig, 7 tab, 18 ref. 


Descriptors: *Wastewater treatment, *Phosphorus 
removal, Biological wastewater treatment, Kinet- 
ics, Activated sludge process, Anaerobic-aerobic 
process, Carbohydrates. 


The mechanism of biological phosphorus removal 
was studied with emphasis on the relationship be- 
tween the phosphorus release-storage reaction and 
the behavior of extracellular and intracellular or- 
ganic substrates under anaerobic-aerobic condi- 
tions. Results were as follows: (1) The extent of 
phosphorus release under anaerobic conditions in- 
creased as the initial food/microorganism (F/M) 
ratio increased up to 0.04 mg TOC per mg of 
mixed liquor suspended solid (MLSS). At an F/M 
ratio >0.04 mg TOC per Mg MLSS the pattern of 
phosphorus release with time as well as the amount 
of phosphorus released per unit mass of MLSS at 
different F/M ratios were similar. (2) The amount 
of intracellular poly-beta-hydroxybutylate (PHB) 
gradually increased under anaerobic conditions 
and was related to the decrease in intracellular 


carbohydrate content when extracellular glucose 
was depleted. (3) The rate of phosphorus release 
under anaerobic conditions was related to the 
amount of releasable phosphorus in the cells. The 
observed ratios of postulated maximum phospho- 
rus storage capacity to total amount of intracellular 
phosphorus were similar to those of the low mo- 
lecular weight polyphosphate fraction in the cells. 
(4) Release of phosphorus under anaerobic condi- 
tions appeared to be related to ingestion of extra- 
cellular organic substrates and formation of intra- 
cellular PHB. (5) Phosphorus release under anaer- 
obic conditions was limited once a fixed portion of 
intracellular phosphorus was released, even if a 
substantial amount of extracellular organic sub- 
strate was available. (6) The amount of intracellu- 
lar PHB increased during the subsequent aerobic 
portion of the process in the presence of sufficient 
extracellular organic substrate, but the intracellular 
PHB decreased when extracellular organic sub- 
strate was depleted. Conversely, the intracellular 
carbohydrate initially increased, then decreased 
after the decrease in PHB. (7) The ingestion rate 
for phosphorus under aerobic conditions was de- 
pendent on unsaturated storage capacity of intra- 
cellular phosphorus as well as on the concentration 
of extracellular phosphorus. (Cassar-PTT) 
W88-06316 


FUNDAMENTAL DESCRIPTIVE STUDY AND 
MODELIZATION OF BIOLOGICAL FILM 
GROWTH--I, FUNDAMENTAL DESCRIPTIVE 
STUDY OF BIOLOGICAL FILM GROWTH 
(ETUDE DESCRIPTIVE FONDAMENTALE ET 
MODELISATION DE LA CROISSANCE D’UN 
FILM BIOLOGIQUE--I. ETUDE DESCRIPTIVE 
FONDAMENTALE DE LA CROISSANCE D’UN 
FILM BIOLOGIQUE), 

Ecole Mohammedia d’Ingenieurs, Agdal Rabat 
(Morocco). 

R. Belkhadir, B. Capdeville, and H. Roques. 

Water Research WATRAG, Vol. 22, No. 1, p 59- 
69, January 1988. 16 fig, 3 tab, 38 ref. 


Descriptors: *Wastewater treatment, *Kinetics, 
*Biofilms, *Biological wastewater treatment, 
Model studies, Films, Growth, Anaerobic condi- 
tions, Sewage bacteria, Bacteria. 


The purpose of this research on biofilms was to 
investigate the biofilm and its purifying capacity as 
a function of time, using a specially designed ring 
reactor. Results showed that growth of an anaero- 
bic biofilm goes through several stages: a latent 
phase corresponding to the implantation of small 
dispersed bacterial colonies and a dynamic phase in 
which the colonies multiply and spread until the 
supporting structure is totally occupied. At the 
same time, substrate degradation and product 
elaboration rates tend towards maximum values, 
indicating that a stationary regime corresponding 
to the maximum active biomass quantity has been 
reached. During this time the biofilm continues to 
grow. Two types of bacteria were distinguished: 
active, responsible for degradation of the substrate, 
and inactive, not involved in substrate degradation 
but retaining certain enzyme activities. A new 
model was proposed, associating the intrinsic 
growth kinetics of the active bacteria, the inactiva- 
tion kinetic by confined effect, and the accumula- 
tion of toxic products. The accelerated growth 
phase was shown to be fundamental. However, 
during this phase the active biological mass was 
not distributed uniformly but appeared as microco- 
lonies. In fact, the observed thickness was only an 
apparent outer layer. In the other phases the bio- 
film concept seemed to apply. (See also W88- 
06318) (Cassar-PTT) 
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FUNDAMENTAL DESCRIPTIVE STUDY AND 
MODELIZATION OF BIOLOGICAL FILM 
GROWTH--II. A NEW CONCEPT OF A BIO- 
LOGICAL FILM GROWTH MODELIZATION 
(ETUDE DESCRIPTIVE FONDAMENTALE ET 
MODELISATION DE LA CROISSANCE D’UN 
FILM BIOLOGIQUE--II. NOUVEAU CONCEPT 
DE MODELISATION DE LA CROISSANCE 
D’UN FILM BIOLOGIQUE), 

Institut National des Sciences Appliquees de Lyon, 
Villeurbanne (France). Lab. de Chimie et Genie de 


l'Environnement. 

B. Capdeville, R. Belkhadir, and H. Roques. 
Water Research WATRAG, Vol. 22, No. 1, p 71- 
77, January 1988. 8 fig, 16 ref. 


Descriptors: *Biofilms, *Wastewater treatment, 
*Kinetics, *Biological wastewater treatment, 
Model studies, Films. Growth, Anaerobic condi- 
tions, Sewage bacteria, Bacteria. 


A new model was developed to explain the evolu- 
tion with time of the parameters studied in anaero- 
bic biofilm growth. The parameters included sub- 
strate, biomass, and fermentation products. This 
was based on two definitions: an active bacterial 
growth intrinsic kinetic and an inactivity kinetic 
dependent upon cellular density and the accumula- 
tion of inhibitors. Model results corresponded well 
with experimental results in the dynamic and linear 
growth phases. It was proposed that biological 
processes are controlled by physiological factors 
(inhibition, diffusional limitations in the vicinity of 
the bacteria). This is contrary to the view of most 
authors who attribute this phenomenon to a limita- 
tion of substrate diffusion in the biofilm. (See also 
W88-06317) (Cassar-PTT) 
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NEW TECHNIQUE FOR MONITORING ALUM 
SLUDGE CONDITIONING, 

University Coll., London (England). Dept. of Civil 
and Municipal Engineering. 

T. O. Kayode, and J. Gregory. 

Water Research WATRAG, Vol. 22, No. 1, p 85- 
90, January 1988. 6 fig, 2 tab, 12 ref. 


Descriptors: *Sludge conditioning, *Wastewater 
treatment, *Alum, *Dewatering, *Flocculation, 
Polyelectrolytes, Filtration. 


Polymer performance in alum sludge conditioning 
was evaluated by a technique based on measure- 
ments of fluctuations in the intensity of light trans- 
mitted through a flowing sludge suspension. The 
ratio of the r.m.s. value of the fluctuations to the 
average transmitted light intensity usually in- 
creased with sludge particle aggregation. This ag- 
gregation reflected the improvement in sludge fil- 
terability as was also indicated by concurrent capil- 
lary suction time measurements. Five polymers 
were compared: two anionics, two cationics, and a 
nonionic. Tests were conducted using a mixer set 
at 700 rpm with a corresponding velocity gradient 
of 1900 per sec. The rapid response of the monitor 
to changes in floc size produced readings within a 
few seconds after polymer dosing, allowing online 
monitoring and feedback control of the dosing 
pump. (Cassar-PTT) 
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STUDY OF THE BEHAVIOR OF MUTAGENS 
IN WASTEWATER AND EMISSION GAS 
FROM A MUNICIPAL INCINERATOR EVAL- 
UATED BY MEANS OF THE AMES ASSAY, 
Gifu Pharmaceutical Univ. (Japan). Dept. of Envi- 
ronmental Hygiene. 

A. Kamiya, and Y. Ose. 

The Science of the Total Environment STENDL, 
Vol. 65, p 109-120, September 1987. 3 fig, 7 tab, 14 
ref. 


Descriptors: *Wastewater treatment, *Water pollu- 
tion sources, *Path of pollutants, *Mutagens, *In- 
cinerator emissions, *Bioassay, Gases, Emissions, 
Aeration, Adsorption. 


The mutagenic activity of extracts. from the 
wastewater of sewage treatment plants in munici- 
pal waste incinerators was investigated and evalu- 
ated for the relative contribution of various routes 
of emission from the incinerator to the total output 
of mutagens. The mutagenicity of wastewater ex- 
tracts from a complete combustion incinerator was 
10% of that from an incomplete combustion unit. 
About 90% of all the mutagens produced in a 
municipal incinerator are discharged into the at- 
mosphere as emission gases, and 10% are disposed 
of in the wastewater treatment plants. Most of the 
mutagens in wastewater treatment plants are not 
decomposed by normal aeration times, but are 





removed by adsorption onto suspended solids. 
(Author's abstract) 
W88-06425 


REDUCTION OF MUTAGENICITY OF MU- 

NICIPAL WASTEWATERS BY LAND TREAT- 

MENT, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 

ronmental Studies. 

For primary bibliographic entry see Field SE. 
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MANAGEMENT OF WASTEWATER FROM 
SOAP AND FOOD INDUSTRIES: A CASE 
STUDY, 

National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

F. A. El-Gohary, S. IL. Abo-Elela, and H. I. Ali. 
The Science of the Total Environment STENDL, 
Vol. 66, p 203-212, October 1987. 5 fig, 5 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Activated sludge, *Food 
industry, *Industrial wastewater, Monitoring, Ef- 
fluents, Organic compounds, Design standards, 
Case studies, Chemical oxygen demand, Biological 
oxygen demand. 


The wastewater managément of an industrial com- 
plex which produces different products, i.e. soap, 
perfume extract, macaroni, jam and juices is pre- 
sented. A continuous monitoring program for de- 
partmental as well as final effluents was carried out 
for almost 3 months. Characterization of the com- 
posite wastewater from both soap and food proc- 
essing plants indicated that the waste was highly 
contaminated with organic compounds as indicat- 
ed by COD and BOD values. Effluent from the 
soap-manufacturing plant contains significant con- 
centrations of oil and grease amounting to 563 mg/ 
L. Soap manufacturing effluent and the combined 
wastes discharged from the whole industrial com- 
plex were subjected to different treatment process- 
es, namely dissolved air flotation, chemical coagu- 
lation-sedimentation, and biological treatment via a 
completely mixed activated sludge process. Al- 
though coagulation using alum followed by sedi- 
mentation removed 52% of COD, residual values 
did not comply with the regulatory standards. 
Biological treatment of the composite combined 
wastewater significantly removed the organic con- 
taminants. Average residual BOD, COD, oil and 
grease values were 30, 92 and 8.3 mg/L respective- 
ly. Based on the laboratory results a final process 
design was developed incorporating a flotation 
unit to separate the oil and grease, two aeration 
tanks, a clarifier, and a sedimentation tank. (Au- 
thor’s abstract) 

W88-06438 


USE OF BIO-GAS FOR POWER GENERA- 
TION, 

Wessex Water Authority, Bristol (England). Bris- 
tol Avon Div. 

M. A. Alder. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 271-278, 
December 1987. 2 fig, 3 tab, 2 ref, append. 


Descriptors: *Wastewater treatment, *Combined 
heat and power, *Sludge digestion, *Biogas, 
*Power generation, Costs, Wastewater, Sludge, 
Economic aspects, Contracts, Gases. 


The use of combined heat and power (CHP) on 
small package digesters is still in its infancy. There 
are many questions still to be answered and the 
long-term performance has to be established. How- 
ever, a number of factors are now apparent: (1) 
CHP plant should be sized’ on gas utilization with 
the emphasis on reliable gas supply. (2) Works 
serving a population of less than 35,000 are unlike- 
ly to be able to support a viable CHP project. (3) 
As the power is the source of returns the shaft 
power available should be maximized. (4) The use 
of electrical power to substitute existing supply 
gives a far better return and should be a major 
consideration. (5) Schemes with a ‘firm’ power unit 
cost greater than 1400 pounds sterling are unlikely 
to be viable. (6) The use of ‘performance guaran- 
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tee’ contracts should be seriously considered. (Al- 
exander-PTT) 
W88-06453 


OPTIMIZATION OF SAMPLING RE- 
SOURCES. 


Anglian Water Authority, Cambridge (England). 
For primary bibliographic entry see Field 7A. 
W88-06456 


COVENTRY AREA SEWAGE SLUDGE DIS- 
POSAL SCHEME: DEVELOPMENT OF 
STRATEGY AND EARLY OPERATING EXPE- 
RIENCES, 

Severn-Trent Water Authority (England). Avon 
Div. 

For primary bibliographic entry see Field SE. 
W88-06457 


EVALUATION OF THE CLARIFLOW PROC- 
ESS FOR SEWAGE TREATMENT, 

D. W. Harrington, and D. E. Smith. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 325-338, 
December 1987. 8 fig, 8 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Estuaries, 
*Clariflow process, *Sludge treatment, United 
Kingdom, Optimization, Performance evaluation, 
Outfalls, Economic aspects, Biological oxygen 
demand, Heavy metals, Phosphorus, Suspended 
solids, Ocean dumping, Microorganisms. 


The performance of the Clariflow process has been 
evaluated at the Sandown sewage-treatment works 
of the Southern Water Authority, Isle of Wight 
(United Kingdom). The process is designed for the 
partial treatment of sewage prior to discharge in 
estuarine or coastal locations. As a marine treat- 
ment it represents an alternative to the use of long 
sea-outfalls. The Clariflow process effectively re- 
duces total, fecal coliforms and salmonellae, and 
may reduce viruses. Screenings are totally re- 
moved and phosphorus and heavy metals are sig- 
nificantly reduced. Solids and BOD removal levels 
are superior to those achieved by conventional 
primary processes. The development of the proc- 
ess, the results of the evaluation and cost informa- 
tion are reviewed. Recommendations have been 
made to further optimize performance. (Author's 
abstract) 

W88-06459 


COMPUTER-AIDED LOAD SMOOTHING 
WITH ENERGY MANAGEMENT (CALSEM) 
FOR ACTIVATED-SLUDGE SEWAGE TREAT- 
MENT PLANTS, 

Portsmouth Polytechnic (England). Dept. of Elec- 
trical and Electronic Engineering. 

G. Naghdy, and P. Helliwell. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 339-347, 
December 1987. 6 fig, 3 tab, 10 ref. 


Descriptors: *Wastewater treatment, *Computer 
programs, *Automation, *Activated sludge proc- 
ess, *Performance evaluation, Energy, Monitoring, 
Forecasting, Flow, Sludge, Wastewater, Process 
control. 


Research over a ten-year period leading up to a set 
of ten experiments lasting two years on a large 
two-stream pilot sewage-treatment plant has dem- 
onstrated process improvements and potential for 
considerable energy-saving. A reliable, low-cost, 
user-friendly computer system is used to control 
the outflow from balancing storage, using available 
sensors. The automation system can also control 
de-sludging and activated-sludge surplusing as well 
as monitoring and storing data on plant perform- 
ance. A strategy for forecasting flow and load is 
effective in minimizing balancing volume. The 
system shows clear process improvements in re- 
ducing the risk of bulking sludge, in nitrification, 
and in reducing air requirement. Control of storage 
within the sewerage system, using forecasting, may 
provide some or all of the storage required. Exist- 
ing tankage will, in many cases, provide the re- 
mainder of storage needed. (Author's abstract) 
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COLOUR REMOVAL IN A RESERVOIR AND 
THE DREDGING AND DEWATERING OF THE 
DEPOSITED WATERWORKS SLUDGE, 
Yorkshire Water Authority (England). Western 
Div. 

A. Kent, D. Wilson, and D. M. Pickles. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 349-358, 
December 1987. 7 fig, 6 tab, append. 


Descriptors: *Water treatment, *Wastewater treat- 
ment, *Sludge dewatering, *Dredging, *Color re- 
moval, *Reservoirs, Chemical treatment, Sludge 
disposal, Raw water, Sludge, England. 


The Albert Reservoir of the Yorkshire Water Au- 
thority was built in the 1850s as the final raw water 
storage in the chain of impounding and storage 
reservoirs which feed Halifax, Brighouse, and 
Elland in West Yorkshire (England). The problems 
encountered with increasing raw water color since 
the mid-1970s, the action taken to pretreat the 
water at the Albert reservoir prior to pressure 
filtration at the Thrum Hall Water Treatment 
Works, and the resulting problems with the depos- 
ited alum sludge in Albert reservoir are described. 
The long-term to the problems of discoloured 
water in Halifax and the surrounding area is near- 
ing completion. Albert treatment works has been 
constructed on land adjacent to Albert reservoir. 
The works, which was commissioned during Sep- 
tember 1987, comprises the first two stages of a 
three-stage treatment process. The Albert Works 
comprises coagulation, flocculation, dissolved-air 
flotation, and rapid-gravity filtration to remove 
colour, aluminum, and iron. A third-stage process 
to remove manganese will be provided utilizing 
high-rate horizontal pressure filters. This three- 
stage treatment process, already in use at a treat- 
ment works commissioned earlier this year, has 
shown itself to be efficient in dealing with the soft 
acidic highly colored raw water from the Pen- 
nines. (Alexander-PTT) 

W88-06462 


MONITORING SEWER ATMOSPHERES FOR 
ORGANIC VAPOURS, 

Thames Water Authority (England). Central Div. 
For primary bibliographic entry see Field 5A. 
W88-06463 


INVESTIGATION OF PETROLEUM REFIN- 
ERY EFFLUENT TREATMENT IN AN AERO- 
BIC FIXED-FILM BIOLOGICAL SYSTEM, 
Kuwait Univ., Safat. Dept. of Chemical Engineer- 
ing. 

M. F. Hamoda, and A. A. Al-Haddad. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 239-246, 
October 1987. 6 fig, 2 tab, 12 ref. Council of 
Kuwait Research Grant No. EPC 002. 


Descriptors: *Wastewater treatment, *Toxic 
wastes, *Industrial wastewater, *Petroleum refin- 
eries, *Fixed-film reactors, Effluents, Toxicity, 
Pollution load, Design criteria, Biomass, Oxygen, 
Chemical oxygen demand, Alum. 


The feasibility of treating a synthetic toxic waste 
and a petroleum refinery effluent was evaluated 
using a four-stage, fixed-film aerated bioreactor 
with a 50 1 capacity and a surface area-to-volume 
ratio of 72. The process performance at various 
waste strengths and influent flow rates was found 
satisfactory. Organic loading proved to be a better 
operational or design parameter. Treatment effi- 
ciency decreased as the loading was increased. An 
organic loading of 42 g COD sq m/d or less is 
recommended to ensure good quality effluent. The 
reactor coped with organic hydraulic overloads 
because of the good oxygen transfer capacity and 
the considerable quantity of attached biomass at- 
tained. Staging the reactor was effective in damp- 
ing excessive loadings. Treatment of the refinery 
waste in the bioreactor removed up to 80 per cent 
of the COD and reduced the oil, sulfide and am- 
monia N concentrations substantially, but polishing 
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of reactor effluent using alum treatment improved 
effluent quality for potential reuse. (Author's ab- 
stract) 

W88-06471 


TREATMENT OF ANAEROBICALLY DIGEST- 
ED PALM OIL MILL EFFLUENT BY PRES- 
SURISED ACTIVATED SLUDGE, 

Malaya Univ., Kuala Lumpur (Malaysia). Dept. of 
Chemistry. 

C. C. Ho, and Y. K. Tan. 

Journal of Chemical Technology and Biotechnol- 
ogy JCTBDC, Vol. 41, No. 1, p 75-84, January 
1988. 4 fig. 4 tab, 10 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Activated sludge process, *Palm oil, 
*Industrial wastewater, Effluents, Performance 
evaluation, Wastewater, Secondary treatment, 
Sludge bulking, Dissolved oxygen, Kinetics, Oil- 
seed crops. Oil wastes. 


The application of the pressurized activated sludge 
process in the secondary treatment of anaerobical- 
ly digested liquor of palm oil mill effluent (POME) 
as influent under various physical conditions was 
studied. Separation of the particulates was by way 
of a dissolved air flotation unit. Results showed 
that a high efficiency in pollutant removals could 
be achieved and the final treated water was of 
good effluent quality. The high efficiency of the 
process was linked to the high rate of oxygen 
transfer at elevated pressure in the reactor. With a 
dissolved oxygen level of 10-14 mg/cu dm in the 
reactor, filamentous growth and sludge bulking 
were prevented. The kinetic coefficients for the 
process were also evaluated. It is envisaged the 
process could complement the anaerobic digestion 
in a two-stage complete treatment system for 
POME. (Author's abstract) 

W88-06473 


EDUCATING THE PUBLIC ABOUT SANITA- 
TION RATE INCREASES, 

For primary bibliographic entry see Field 6C. 
W88-06484 


PRIVATIZATION, COOPERATION, AND IN- 
NOVATION IN MT. VERNON, ILLINOIS, 
Crawford, Murphy and Tilly, Inc., Springfield, IL. 
L. S. Jones, and J. Drake. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 185-189, February 
1988. 2 fig. 


Descriptors: *Wastewater treatment, *Water qual- 
ity standards, *Regulations, *Mount Vernon, Ef- 
fluents, Wastewater, Renovation, Legal aspects, 
Construction, Government, Illinois. 


The fact that effluent from the Mt. Vernon, Illinois 
wastewater treatment plant will meet all U.S. En- 
vironmental Protection Agency standards by the 
agency's deadline of July 1, 1988 is insignificant. 
Because the southern Illinois city of 17,000 repeat- 
edly failed to meet Illinois Environmental Protec- 
tion Agency (IEPA) effluent standards, it was put 
on restricted status in February, 1986. The city was 
already struggling with double-digit unemploy- 
ment, and as long as it remained on restricted 
status, no significant additions to the existing sewer 
system were possible. This cut off the city from 
attracting new industry. The design average flow 
(DAF) at Mt. Vernon's plant was 19,000 cu m/d 
and peak hourly flow was 47,000 du m/d. Howev- 
er, the plant was hydraulically limited to a 23,500 
cu m/d flow, and even at DAF some stream 
standards, notably effluent nitrogen, were not met 
consistently. Plant renovations would have provid- 
ed required capacities. One engineering firm initial- 
ly estimated that $14 million would be needed to 
improve the treatment plant, with a scaled-down 
version priced at half that total. The Mt. Vernon 
project followed through on the original assur- 
ances of a treatment plant and excess flow-facilities 
that can: Guarantee effluent quality to a capacity 
of 64,000 cu m/d. Provide complete treatment to 
dry-weather flow of 36,000 cu m/d and design 
average flow of 1900 cu m/d; Provide primary 
treatment and disinfection to an excess flow of 


28,000 cu m/d; and carry a construction price tag 
of less than $5 million. Given the government 
requirements, as well as both money and time 
constraints, Mt. Vernon's wastewater treatment 
plant provided a series of challenges. However, 
participants point to the final project as the success 
of imagination, expertise, and commitment by all. 
(Alexander-PTT) 

W88-06485 


OPERATING EXPERIENCES AT A LARGE 
CONTINUOUSLY FED, INTERMITTENTLY 
DECANTED, ACTIVATED SLUDGE PLANT, 
New South Wales Inst. of Tech., Broadway (Aus- 
tralia). School of Civil Engineering. 

J. S. Nielsen, and M. D. Thompson. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 199-205, February 
1988. 9 fig, 2 tab, 21 ref. 


Descriptors: *Wastewater treatment _ plants, 
*Wastewater treatment, *Activated sludge, Port 
Macquarie, Wastewater, Effluents, Nitrification, 
Sludge bulking, Australia, Biological oxygen 
demand, Sludge laggons. 


The 3,600 cu m/d continuously fed and intermit- 
tently decanted activated sludge plant at Port Mac- 
quarie, Australia was commissioned in August, 
1979. It is now operated by a liquid level control 
system and has generally produced excellent efflu- 
ent in terms of BODS, nonfilterable residue, and 
nitrate-nitrogen (typically less than 15, 15, and 5 
mg/L respectively). Nitrification performance has 
been less satisfactory. The major operating prob- 
lems are caused by bulking sludge, which has 
resulted in solids carryover in the treated effluent 
and in excessive wasting of volatile solids in order 
to minimize the occurrences of solids carryover in 
the effluent. This sludge wasting has resulted in the 
sludge lagoons filling much more rapidly than ex- 
pected. (Author's abstract) 
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BLINDING OF SLUDGES DURING FILTRA- 
TION 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

J. T. Novak, G. L. Goodman, A. Pariroo, and J.- 
C. Huang. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 206-214, February 
1988. 15 fig, 4 tab, 6 ref. 


Descriptors: *Sludge blinding, *Sludge cake, 
*Sludge filters, *Clogging, *Filtration, 
*Wastewater treatment, *Model studies, Predic- 
tion, Equations, Sludge dewatering, Sludge, 
Wastewater, Effluents. 


The blinding (clogging) of sludge cakes during 
filtration is described using a modified filtration 
equation. Blinding, the migration of sludge parti- 
cles into the cake pores, is shown to occur when 
the mean particle size of activated sludge is below 
40 microns and the particle size distribution is 
relatively broad. Two sludge mixture examples 
demonstrate that, when two sludges are combined, 
the dewatering characteristics are not easily pre- 
dicted because of the influence of blinding. Marked 
improvements occur in one of the combined sludge 
mixtures. (Author's abstract) 
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CAPILLARY SUCTION TIME AS A FUNDA- 
MENTAL MEASURE OF SLUDGE DEWATER- 
ABILITY, 

Duke Univ., Durham, NC. Dept. of Civil and 
Environmental Engineering. 

P. A. Vesilind. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 215-220, February 
1988. 11 fig, 1 tab, 11 ref. 


Descriptors: ‘*Filtration, *Sludge dewatering, 
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Capillary Suction Time (CST) apparatus is mathe- 
matically analyzed and a model is suggested that 


includes both equipment variables and variables 
related to sludge characteristics. The constant de- 
scribing the ease with which sludge yields its water 
is defined as the ‘filterability constant’ and it is 
shown that this parameter can be used as a funda- 
mental measure of sludge dewaterability. (Author's 
abstract) 
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KINETICS AND STOICHIOMETRY OF ACTI- 
VATED SLUDGE TREATMENT OF A TOXIC 
ORGANIC WASTEWATER, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

A. N. Godrej, and J. H. Sherrad. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 221-226, February 
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uptake, Mixed liquor solids. 


The Haldane equation is used in a procedure for 
describing the behavior of a treatment process that 
is subject to a toxic organic wastewater. Example 
results for an activated sludge process treating a 
phenolic wastewater are presented using mean cell 
residence time, or sludge age, as the primary proc- 
ess control variable. Other factors remaining con- 
stant, the minimum permissible sludge age is de- 
pendent on the magnitude of the inhibition con- 
stant. For inhibitory conditions, two steady-state 
values - one of which represents an unstable condi- 
tion - are possible for effluent chemical oxygen 
demand, mixed liquor volatile suspended solids 
concentration, waste sludge production, food-to- 
microorganism ratio, and oxygen requirements at 
each permissible sludge age. The specific oxygen 
uptake rate is a constant for a given sludge age, 
irrespective of the inhibition constant, and may 
have limited use as a control parameter in monitor- 
ing effluent quality. The stability of a system to 
increases inhibitory substrate loading is dependent 
on whether or not the operating sludge age is 
above the minimum permissible sludge age for the 
initial and final inhibition values. (Author's ab- 
stract) 
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TECHNIQUE TO OPEN CHANNEL FLOW 
DATA, 
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Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 227-236, February 
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The data collected by open channel flow monitor- 
ing in conjunction with sewer system evaluation 
surveys (SSES), is frequently evaluated using Ra- 
tional Techniques. Separate sewer models fre- 
quently employ triangular unit hydrographs to 
analyze this data. A technique for modeling open 
channel flow and discharges using a formulation of 
rain-induced infiltration and a numerical method 
known as Ridge Regression is described. Distinct 
improvements over Rational and Triangular Unit 
Hydrograph techniques are shown. The effects of 
an infiltration/inflow reduction program is quanti- 
fied. (Author's abstract) 
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New Alchemy Inst., Woods Hole, MA. 
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A gallon solar aquatic purification facility was 
constructed in Warren, Vermont, to remove am- 
monia ecologically. The facility was started up in 
April, 1987 and has been able to reduce input 
ammonia of as high as 22 milligrams per liter to an 
outlet below 0.03 mg per liter. Ammonia toxicity 
has been reduced to levels which allow us to raise 
rainbow trout in the outfall effluent. During Phase 
1 the material is aerated. The bacteria phase in- 
volves the bioaugmentation of the waste stream 
near the input with eight bacterial types cultured 
primarily on unique biowebs. Upstream Bacillus 
subtilis and Pseudomonas spp., which are obligate 
aerobes, reduce biochemical oxygen demand 
(BOD) levels to those that will allow nitrifying 
bacteria to function efficiently to eliminate toxic 
ammonia from the waste stream. The algal phase is 
unique to the solar aquatic facility. Most aquacul- 
ture/purification efforts eliminate this phase be- 
cause of the difficulty of harvest. The green algae 
phase are seeded with Scenedesmus spp., Chlorella 
spp., Micractinium spp. Dictyospaerium spp., An- 
kistrodesmus spp., Golebkinica spp., Sphaerocystis 
spp., and other rarer species. In concert they will 
rapidly take up nitrogen, including ammonia, ni- 
trites and nitrates, and phosphorus. They will con- 
sume carbon gases and release oxygen during day- 
light conditions. They will be fed upon by primary 
grazers, primarily zooplankton and herbivorous li- 
vebearing fishes. The final stage involves ultra- 
violet sterilization of the effluent. Solar aquatic 
wastewater purification is more cost effective than 
regular tertiary treatment, and does not require 
expensive and environmentally dubious chemicals 
in its operations. (Alexander-PTT) 
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DISINFECTION OF WASTEWATER EF- 
FLUENTS AND SLUDGES: STATE OF THE 
ART AND RESEARCH NEEDS. 

Available from the National Technical Information 
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Miami, Florida. NSF Report No. NSF/CEE- 
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The ultimate disposal of liquid effluents and/or 
sludge from any municipal waste treatment plant is 
governed mostly by the disinfection process em- 
ployed in the treatment scheme. Because of the 
need to meet more stringent discharge require- 
ments, new disinfection and resource recovery 
techniques are being developed. This workshop 
was conducted to evaluate the state-of-the-art of 
wastewater effluent and sludge disinfection. The 
result of this workshop was a concise overview of 
the current status of wastewater disinfection, and 
projected research needs. This volume contains the 
papers presented by each of the participants, and 
represents a useful reference document for anyone 
concerned with the status and direction of 
wastewater disinfection. Included are papers dis- 
cussing effluent disinfection, sludge disinfection, 
and environmental effects of disinfectants. There 
are also papers which discuss the potential health 
risks associated with discharging undisinfected 
waste residuals. (See W88-06576 thru W88- 
06584)(Lantz-PTT) 
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Wastewater effluent treatment in the United States 
was first started in Chicago in 1855 and ever since 
chlorine has been used as the major disinfectant. 
Liquified chlorine gas is almost exclusively used. 
When chlorine is added to pure water, two reac- 
tions take place: (1) hydrolysis and (2) ionization. 
These reactions result in free available chlorine 
consisting of hypochlorous acid and hypochlorite, 
which are primarily responsible for disinfection. 
Apart from the disinfection reactions, organic 
matter present in the effluent reacts with the chlo- 
rine to form compounds such as trihalomethanes 
(THM), some of which are presumed to be human 
carcinogens. The toxicity of these halogenated by- 
products to aquatic life has been demonstrated by 
many researchers, but direct toxicity to humans is 
difficult to assess. There is an apparent need at this 
time to re-evaluate alternative disinfectants which 
meet the disinfection standards set by the EPA, are 
cost effective, and do not produce toxic by-prod- 
ucts. The following are treatment chemicals and 
processes which are considered as alternatives to 
chlorine for disinfection: ozone, bromine chloride, 
chlorine dioxide, potassium permanganate, ferrate 
(IV), hydrogen peroxide, high lime, and ultraviolet 
radiation. In general, cost comparisons as present- 
ed in this paper, show that chlorine is far less 
expensive than any other compound or process, 
although all of the alternative chemical methods to 
chlorine are described. (See also W88-06575) 
(Lantz-PTT) 
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Disinfection of sludge by heat is demonstrated to 
be economically feasible. Other economic benefits 
are derived which by themselves can justify its use. 
Disinfection is already practiced by a number of 
communities. In situations where there is either a 
perceived or real risk, heat treatment is the method 
of choice for sludge disinfection. Placement of the 
disinfection system between the treatment plant 
and the land disposal site breaks the most signifi- 
cant link in the potential chain of transmitting 
waterborne disease, and it, coupled with effective 
disinfection of the liquid treatment plant effluent, 
provides positive assurance that the chain of trans- 
mission is broken, or at least substantially dimin- 
ished. Three important aspects of disinfection by 
heat are discussed: (1) heat-up time required to 
achieve the temperature required for disinfection; 
(2) holding time at temperature required to achieve 
kill; and (3) energy requirements. The energy 
factor is the one aspect that determines the overall 
cost of the procedure. The conditions of heat treat- 
ment or thermal conditioning have been found 
sufficient to render sludge sterile eliminating the 
need for concern for pathogenic organisms. Disin- 
fection of sludge by heat is economically viable, 
particularly in view of the additional benefits of 
improved dewaterability and stability. Land 
spreading of thermally conditioned sludge has been 
practiced for many years without the need to be 


concerned with disease propagation. Site specific 
factors often times makes thermal conditioning the 
method of choice for sludge treatment prior to 
land disposal, especially in larger systems. (See also 
W88-06575) (Lantz-PTT) 
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The process of composting accomplishes three ob- 
jectives: dehydration, organic stabilization, and 
pathogen destruction. Composting may be aerobic 
or anaerobic, but aerobic composting has several 
advantages, including: higher temperature eleva- 
tion which is necessary for pathogen destruction, 
less odor generation, and faster organic stabiliza- 
tion. To provide aerobic conditions, the windrow 
composting process relies on natural ventilation 
with frequent mechanical turning of the windrows 
with a composting machine. Since 1972, the Sanita- 
tion Districts of Los Angeles County, have con- 
ducted an extensive research program to better 
understand the composting process, to investigate 
process variations and new equipment that opti- 
mize productivity, and to improve process reliabil- 
ity and performance. Among the improvements 
resulting from this research were: increasing the 
windrow height to between 1.2 and 1.5 m (between 
4 and 5 ft), using rice hulls and wood shavings in 
addition to finished compost as amendments, opti- 
mizing the mix ratios of amendments, and installing 
asphalt pavement on a large portion of the com- 
posting field. These improvements have increased 
windrow temperatures to ensure better pathogen 
destruction, increased productivity, and improved 
the material handling characteristics of the com- 
post. This report describes the windrow compost- 
ing operation at the Joint Water Pollution Control 
Plant, in Carson, California, discusses the effective- 
ness of the composting process in disinfecting 
sewage sludge, and outlines aspects of sludge disin- 
fection requiring more research. (See also W88- 
06575) (Lantz-PTT) 
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A six-year study which began in 1974 has shown 
that injection of machine-accelerated electrons into 
liquid sludges collected from sewage wastewaters 
is remarkably effective in destroying disease-caus- 
ing microorganisms. The process is basically 
simple: a wide, thin slurry of watery sludge flows 
through an intensely ionizing and completely pene- 
trating scanning electron beam and is disinfected 
during this fraction-of-a-second exposure. Where 
sufficient land is available, the disinfected liquid, 
whether the sludge of municipal treatment plants 
or the septage of unsewered communities, can be 
spread over land surfaces or implanted by subsur- 
face injection. The first gamma ray facility for 
liquid sludge disinfection came into operation in 
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1976, at a wastewater treatment plant in the farm- 
ing region west of Munich, West Germany. The 
automated batch-process system utilized the emis- 
sions from a cylindrical array of radioactive cobalt 
60 rods which were assembled axially inside a 
large underground tank. Charged to its full capac- 
ity of 450,000 curies, each 5 cu m batch of continu- 
ously circulated liquid sludge accumulated a disin- 
fecting dose of 300 krads in one hour. The disin- 
fected liquid sludge - about 32,000 gpd - was stored 
for surface application to the surrounding farmland 
during non-growing seasons. The extensive plant 
growth and soil studies which followed confirmed 
the value and bacterial safety of this treated materi- 
al. In 1974, a team at Sandia Laboratories, after 
examining the feasibility of liquid sludge disinfec- 
tion using gamma rays from the fission waste prod- 
uct 137-Cs, turned to the disinfection of sun-dried 
municipal sludge for use as cattle feed. They found 
that disinfected sludge provides a safe food supple- 
ment for grazing animals. Research during the 
study period at the Massachusetts Institute of 
Technology on the effects of energized electrons 
on toxic chemicals showed that trace PCBs and 
certain pesticides in otherwise pure water are de- 
stroyed by remarkably low doses. These findings 
have opened up the possibility of detoxifying con- 
taminated drinking and wastewaters by electron 
treatment. Further discussion in this paper centers 
around the various environmental pathogens, and 
considerations for choosing an appropriate ionizing 
agent. (See also W88-06575) (Lantz-PTT) 
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EPA's sludge management program (SMP) is con- 
ducted by the Ultimate Disposal Section of the 
Wastewater Research Division of EPA’s Munici- 
pal Environmental Research Laboratory, in Cin- 
cinnati. The primary effort of the SMP has been 
directed towards EPA's two principal concerns for 
sludge; it attempts to encourage use of technology 
for processing, disposing, and using a sludge that is 
cost effective and at the same time causes minimal 
harm to the environment and human health. Since 
approximately 1977, when attention began to be 
directed towards regulating the disposal of sludge, 
the SMP has devoted a substantial share of its 
resources toward evaluating all aspects of sludge 
handling for their effects on pathogens and devel- 
oping new approaches for reducing or eliminating 
pathogens and their potentially harmful effects. 
Research on the health effects produced by patho- 
gens in sludge is conducted by SMP, and is briefly 
summarized by the following activities: (1) estab- 
lished a technological and scientific base for lime 
stabilization of sludge; (2) showed advantages of 
thermophilic digestion over mesophilic digestion 
for pathogen destruction; (3) studied infection rate 
of swine when penned on land which sludge con- 
taining Ascaris suum was applied; (4) initiated 
survey of sludges in US Public Owned Treatment 
Works for parasites; (5) cooperated with Sandia 
Labs in development of gamma ray irradiation of 
sludge to reduce pathogens; (6) demonstrated au- 
tothermal thermophilic aerobic digestion; (7) dem- 
onstrated dual digestion; and (8) investigated 
pathogen-reducing potential of short- and long- 
po lagooning. (See also W88-06575) (Lantz- 
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Over the past ten years, the National Science 
Foundation (NSF) has supported research projects 
on disinfection of water, wastewater, sludges de- 
rived from wastewater treatment and related 
topics. A summary of recent developments in the 
use of alternative disinfecting agents and innova- 
tive processes for disinfection is presented. Con- 
cepts and processes discussed include heat treat- 
ment, use of chemical agents added or formed in 
place, and radiation (ultraviolet, gamma and elec- 
tron beam). The application of new concepts for 
disinfection is likely to lead to further questions 
regarding their mechanisms, mode of action and 
rationale for use. Further research needs as they 
related to these issues are suggested. (See also 
W88-06575) (Author's abstract) 
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Studies have been conducted to determine the 
biological treatability of coal gasification effluent 
for removal of organic carbon and ammonia. The 
treatment system consisted of an anaerobic activat- 
ed carbon filter for organic carbon removal, fol- 
lowed by a single stage nitrification system fol- 
lowed by a biological denitrification reactor. 
Dilute (approximately 10%) wastewater was suc- 
cessfully treated over an extended period of time. 
However, after extended operation (about 1 year) 
inhibition of the biological system was encoun- 
tered. This inhibition could be overcome by peri- 
odic replacement of a portion of the granular acti- 
vated carbon contact media. Attempts to utilize 
the anaerobic system to treat solvent extracted 
ammonia stripped coal gasification effluent to 
remove substituted hydantoins was of limited suc- 
cess. Removals of 50% of the influent hydantoins 
were realized but only very small amounts of gas 
were produced. Apparently the primary removal 
mechanism was adsorption on the granular activat- 
ed carbon. Batch inhibition studies showed substi- 
tuted pyridines as the primary inhibitory com- 
pounds in the raw wastewater. Carbon adsorption- 
solvent regeneration for hydantoin removal did not 
appear to be a viable treatment alternative due to 
low adsorption capacities and incomplete regen- 
eration of the activated carbon. (Author's abstract) 
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A method for measuring the in situ flow properties 
of high-level radioactive waste (HLW) sludges has 
been developed at Pacific Northwest Laboratory, 
along with a preconceptual design for a shear vane 
device that can be installed in underground HLW 
storage tanks and used to make those measure- 
ments remotely. The data obtained with this device 
will assist in the design of mixing equipment used 
to resuspend and remove HLW sludges from their 
storage tanks for downstream processing. This 
method is also suitable for remotely characterizing 
other types of waste sludges and slurries. Com- 
monly available viscometric methods were adapted 
to allow characterization of sludge samples in the 
laboratory such that the laboratory and in-tank 
data can be directly compared (scaled up). Proce- 
dures for conducting measurements and analyzing 
the results in terms of useful mathematical models 
describing both start-up and steady-state flow be- 
havior are presented, as is a brief tutorial on the 
types of flow behavior that can be exhibited by 
tank sludges. (Author's abstract) 
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Most aspects of the technology of wastewater 
treatment are analyzed including the ecology of 
the processes occurring during the wastewater 
treatment; specific problems for the research; the 
design and construction of the treatment plants; 
and some necessary steps for the correct operation 
of the wastewater plants. Taking the theoretical 
analysis of the basic processes and phenomena 
occurring during the wastewater treatment as a 
starting point, and using processing or mathemati- 
cal methods, solutions are given for the determina- 
tion of the main design data for the wastewater 
treatment plants. Measurements and other similar 
data are presented under the form of diagrams or 
lists, enabling a comparative analysis of many var- 
iants; the data also include several physical models. 
(Lantz-PTT) 
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Waste minimization is a key objective of power 
plant water/wastewater management. A new pat- 
ented process, Seeded Reverse Osmosis (SRO), 
eliminates the need for extensive wastewater pre- 
treatment by introducing seed crystals into the 
brine causing preferential precipitation of scaling 
components onto the crystal surfaces. A field test 
was conducted to collect pilot scale operating data 
to determine the feasibility of using a SRO system 
to concentrate wastewater at an electric utility 
installation. SRO was found to be a technically 
viable approach for concentrating wastewaters, 
such as cooling tower blowdown and thickener 
overflow from the flue gas desulfurization system. 
The pilot system operated scale-free during the 
entire operation and the hypochlorite addition 
system prevented fouling of the membranes by 
bacteria. Several reverse osmosis systems were ex- 
amined and compared; differences among manu- 
facturers were noted. The SRO system may permit 
the utility industry to take advantage of membrane 
separation processes for wastewater concentration 
without extensive pretreatment and the associated 
costs. (Wood-PTT) 
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p 13-16, February 1988. 5 fig, 2 tab, 6 ref. 


Descriptors: *Denitrification, *Biological 
wastewater treatment, *Biodenitrification, 
*Wastewater treatment, Nitrates, Heavy metals, 
Wastewater lagoons, Bacteria, Enzymes, Industrial 
wastes. 


A process was developed for removing nitrates 
and heavy metals from open ponds which involved 
in situ enzymatic reduction by bacteria of nitrates 
to nitrogen gas. Four ponds were treated using the 
developed process which involved steps to neutral- 
ize the ponds followed by biological denitrifica- 
tion. The nitrate ions were reduced from 40,000 
mg/L to <50 mg/L at an average denitrification 
decrease rate of 300 mg/L/day. No difficulties 
were noted in denitrifying in the open air. Dis- 
solved oxygen concentrations diminished rapidly 
and remained low during the denitrification reac- 
tion. Biological denitrification did not occur below 
a pH of 6.8 or in water temperatures at or below 
10 degrees; pH adjustment or temperature increase 
resulted in resumed microorganism activity. The 
denitrified water was then flocculated and filtered 
to remove solids. The denitrified water quality met 
discharge water chemical limits as well as biologi- 
cal test requirements. (Wood-PTT) 
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STRINGFELLOW LEACHATE TREATMENT 
WITH RBC 
Environmental 
OH. 


Protection Agency, Cincinnati, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


E. J. Opatken, K. Howard, and J. J. Bond. 
Environmental Progress ENVPDI, Vol. 7, No. 1, 
p 41-45, February 1988. 5 fig, 2 tab, 6 ref. 


Descriptors: *Rotating biological contactors, 
*Contact beds, *Wastewater treatment, *Water 
pollution control, *Biological wastewater treat- 
ment, *Leachates, *Hazardous wastes, California, 
Organic compounds, Economic aspects, Costs, 
Capital costs, Biological oxygen demand, Chemi- 
cal oxygen demand. 


In order to determine if the leachate from String- 
fellow, a hazardous waste site in California, which 
contains high concentrations of metals and organ- 
ics can be economically converted into an innocu- 
ous waste by biochemical treatment with a rotating 
biological contactor (RBC), the leachate was treat- 
ed to reduce the metal content and then transport- 
ed to a pilot-sized RBC in Cincinnati. A series of 
kinetic runs were made using primary effluent 
from the City of Cincinnati's Mill Creek Sewage 
Treatment Plant to develop a biomass on the disks 
and to obtain a standard kinetic removal rate. 
These runs were followed with Stringfellow leach- 
ate experiments including operations at various 
ratios of leachate to primary effluent, operations 
with 100% leachate, and operations to increase the 
percentage removal of dissolved organics. Using 
acclimated disks and 100% leachate, approximate- 
ly four days were required to reduce the dissolved 
organic carbon (DOC) from 300 to 100 mg/L. The 
major identified organic constituent, para-chloro- 
benzene sulfonic acid, was readily removed by the 
RBC treatment as was 65% of the DOC. The bog 
leachate concentrations were: 110 mg/L DOC; 
mg/L soluble biological oxygen demand (SBOD). 
and 370 mg/L for soluble chemical oxygen 
demand (SCOD). These results indicated close to 
100% removal for biodegradable organics as de- 
fined by SBOD. After treatment with activated 
carbon and flocculation, the previously specified 
limits were met: total organic carbon was under 5 
mg/L; DOC was 20 mg/L; and SCOD was 79 
mg/L. An economic evaluation indicated that the 
direct scale-up of the pilot plant result to the 
Stringfellow site would require 3.3 years of oper- 
ation to recover the capital costs for a RBC treat- 
ment stage. A modified design scale-up based on 
satisfying the reaction time requirements is an at- 
tractive alternative to reduce the capital costs re- 
covery period to 1.1 years. (Wood-PTT) 
W88-06741 


HETEROGENEOUS OZONATION KINETICS 
OF POLLUTANTS IN WASTEWATER, 
Vanderbilt Univ., Nashville, TN. Dept. of Chemi- 
cal Engineering. 

J. E. Whitlow, and J. A. Roth. 

Environmental Progress ENVPDI, Vol. 7, No. 1, 
p 52-57, February 1988. 4 fig, 4 tab, 51 ref. 


Descriptors: *Ozonation, *Wastewater treatment, 
*Kinetics, *Model studies, Ammonia, Phenol, Sty- 
rene, Cyanide, Correlation analysis, Mathematical 
equations. 


Ozonation is a technically viable wastewater treat- 
ment alternative for achieving stringent effluent 
limitations. Limited feasibility data have been re- 
ported in the literature on a wide range of pollut- 
ants. These data are primarily time concentration 
profiles for semi-batch air-ozone or oxygen ozone 
gas phase contacting with pollutant-water systems. 
These data were evaluated and correlated where 
possible in correlations of a form suitable for scale- 
up to continuous systems. Pollutants include am- 
monia, phenol, styrene, and cyanides. (Author's 
abstract) 
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TREATMENT PROCESSES FOR CONTAMI- 
NATED GROUNDWATER - THREE CASE 
STUDIES, 

CH2M/Hill, Reston, VA. 

For primary bibliographic entry see Field 5G. 
W88-06755 


ACTIVATED SLUDGE CHARACTERISTICS IN 
A PHOSPHORUS DEPLETED ENVIRON- 
MENT, 


VBB/SWECO Consulting Group, Stockholm 
(Sweden). 

B. Ericsson, and L. Eriksson. 

Water Research WATRAG, Vol. 22, No. 2, p 151- 
162, February 1988. 11 fig, 5 tab, 31 ref. 


Descriptors: *Wastewater treatment, 
wastewater treatment, *Phosphates, 
sludge process, Chemical treatment, 
Biological oxygen demand. 


*Biological 
* Activated 
Phosphates, 


New developments of precipitation techniques in 
Sweden and other countries have been directed 
towards dual purpose chemical pre-precipitation. 
This implies not only the removal of phosphorus to 
avoid eutrophication but also the removal of or- 
ganics in order to save energy. In this connection 
the optimization of chemical and biological treat- 
ment is particularly interesting. Too low concen- 
trations of BOD and easily assimilated phosphates 
in the pre-precipitated sewage may have a detri- 
mental effect on the activated sludge process. The 
experimental studies for optimization of chemical 
pre-precipitation in Enkoping in 1985 included as 
an important part the influence of low soluble 
phosphorus concentrations on the activated sludge 
process by extreme pre-precipitation in order to 
attain a lower total phosphorus concentration in 
the effluent than the standard value 0.5 mg/I P. 
During extreme pre-precipitation conditions the 
sedimentation characteristics of the activated 
sludge deteriorated with a very marked increase of 
sludge volume index and growth of filamentous 
organisms. Specialized laboratory studies showed 
that wide variations of pre-precipitation dosages 
used in the plant trial operation apparently caused 
shifts in microbial population, indicated by vavi- 
ations in the amount of filamentous bacteria. Ex- 
treme pre-precipitation favors filamentous orga- 
nisms, probably due to easily assimilated phosphate 
depletion. Optimized pre-precipitation followed by 
polishing precipitation in a second point is accord- 
ingly preferred over just extreme pre-precipitation 
alone. The findings are also in agreement with 
other studies, which show that activated sludge 
properties may be altered by major changes of 
some operational parameters such as oxygen and 
substrate concentration, or as in this case, pre- 
precipitation dosage. (Author's abstract) 
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NITROGEN AND PHOSPHATE REQUIRE- 
MENTS FOR THE ANAEROBIC DIGESTION 
OF A PETROCHEMICAL EFFLUENT, 

Orange Free State Univ., Bioemfontein (South 
Africa). Dept. of Microbiology. 

T. J. Britz, C. Noeth, and P. M. Lategan. 

Water Research WATRAG, Vol. 22, No. 2, p 163- 
169, February 1988. 2 fig, 3 tab, 34 ref. 


Descriptors: *Petrochemical wastes, *Oil wastes, 
*Wastewater treatment, *Biological wastewater 
treatment, *Anaerobic digestion, Nitrogen, Phos- 
phate, Chemical oxygen demand, Petrochemical 
effluent. 


The minimum nitrogen and phosphate concentra- 
tions at which the downflow fixed-bed anaerobic 
reactor could still operate efficiently was investi- 
gated. Results from the first phase of the study 
showed that urea could be successfully substituted 
by ammonia, when the reactor population became 
acclimatized to the newly added nitrogen source. 
The second phase showed that the substrate phos- 
phate concentration necessary for efficient reactor 
performance could be lowered from 115 to 8 mg/I 
as Po4-P. At this level no phosphate could be 
detected in the reactor effluent. In the final phase 
the substrate ammonia concentration was lowered 
from 1060 to 45 mg/l TKN. At these low phos- 
phate and nitrogen concentrations, the reactor was 
still able to operate at COD (chemical oxygen 
demand) removal efficiency >95%. (Author's ab- 
stract) 

W88-06760 


REDUCTIVE DECHLORINATION OF CHLOR- 
INATED PHENOLS IN ANAEROBIC BIOR- 
EACTORS, 

Michigan State Univ., East Lansing. Dept. of Crop 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


and Soil Sciences. 

M. L. Krumme. and S. A. Boyd. 

Water Research WATRAG, Vol. 22, No. 2, p 171- 
177, February 1988. 5 fig, 4 tab, 27 ref. U. S. Air 
Force contract FO8635-00290. 


Descriptors: *Dechlorination, *Wastewater treat- 
ment. *Biological wastewater treatment, *Anaero- 
bic digestion. *Chlorinated hydrocarbons; *Phen- 
ols, *Methane bacteria, Methanosarcina, Methan- 
othrix. 


The reductive dechlorination of chlorinated aro- 
matic compounds was studied in an aerobic upflow 
bioreactors with chlorinated phenols as the sole 
carbon and energy source. Dechlorinating activity 
was maintained in three separate anaerobic bior- 
eactors for 350, 400 and 190 days. Mineralization 
of 40% of added chlorophenols to CH4 and CO2 
was demonstrated. Substrate loading rates of up to 
20 mg/I/day at a hydraulic retention time of 2 or 4 
days were achieved at a substrate conversion effi- 
ciency of >90% as determined by measurement of 
chlorophenol concentration in the effluent. The 
ability to degrade a mixture of all three monoch- 
lorophenols and 3,4,5-trichlorophenol was demon- 
strated. The majority of the active biomass was 
located at the bottom of the bioreactor in the form 
of a sludge blanket. Three microorganisms which 
dominated the biomass were identified by mor- 
phology as a putative anaerobic phenol-oxidizing 
bacterium, a Methanosarcina sp. and a Methanoth- 
rix sp. (Author's abstract) 

W88-06761 


NITROGEN REMOVAL AND CONVERSION 
BY DUCKWEED GROWN ON WASTE-WATER, 
Ben-Gurion Univ. ofthe Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
G. Orion, A. De-Vegt, and D. Porath. 

Water Research WATRAG, Vol. 22, No. 2, p 179- 
184, February 1988. 6 fig, 1 tab, 41 ref. 


Descriptors: *Municipal wastewater, *Wastewater 
treatment, ‘*Biological wastewater treatment, 
*Duckweed, Ammonia, Nutrient recycling, Agri- 
culture, Irrigation, Water reuse, Secondary 
wastewater, Effluents, Thermal stratification. 


Duckweed was grown in outdoor ponds for the 
purpose of domestic waste-water treatment, recy- 
cling of the nutrient and effluent renovation. 
Growth of the plant was examined at two pond 
depths and various hydraulic retention times. Tem- 
perature stratification in the ponds probably affect- 
ed ammonia uptake. Dry yield of the duckweed 
approached 15 g/sq m/day with a protein content 
of about 30% in the short retention-time treat- 
ments. Effluent quality was at the secondary level 
and met criteria for re-use for agricultural irriga- 
tion. (Author's abstract) 
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LACK OF REPRESSION BY OXYGEN OF THE 
DENITRIFYING ENZYMES IN ACTIVATED 
SLUDGE, 

CH2M/Hill, Denver, CO. 

T. J. Simpkin, and W. C. Boyle. 

Water Research WATRAG, Vol. 22, No. 2, p 201- 
206, February 1988. 2 fig, 4 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Activated sludge process, 
*Denitrification, Enzymes, Nitrate reductase, Ni- 
trite reductase. 


For an activated sludge system to have the ability 
to denitrify, the denitrifying enzymes must be 
present. These enzymes are generally thought to 
be inducible, i.e. they are only produced in the 
presence of nitrate and the absence of oxygen. 
Coupled to enzyme decay, the inducibility of the 
enzymes suggests that specific enzyme levels could 
possibly increase and decrease as the microorga- 
nisms of an activated sludge go through the 
anoxic/aerobic cycles of the system. An enzyme 
assay for nitrate reductase and nitrite reductase 
was used to study the extent of synthesis of the 
denitrifying enzymes in activated sludge systems. 
The results of the assay suggest that repression by 
oxygen of the synthesis of the denitrifying enzymes 


was not complete in activated sludge. The enzymes 
were synthesized to at least 50% of their maximum 
possible levels in the nitrifying systems sampled. 
The enzymes, therefore, did not appear to go 
through significant cycles of decay and synthesis. 
(Aithor’s abstract) 
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ACTIVATED SLUDGE PROCESS COMBINED 
WITH BIOFILM CULTIVATION, 

Vysoka Skola Chemicko-Technologicka, Prague 
(Czechoslovakia). Inst. of Water Technology and 
Environmental Protection. 

J. Wanner, K. Kucman, and P. Grau. 

Water Research WATRAG, Vol. 22, No. 2, p 207- 
215, February 1988. 10 fig, 6 tab, 23 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Activated sludge, Nitrifi- 
cation. 


The effect of secondary fixed-film biomass on the 
occurrence of filamentous microorganisms in the 
biocenosis of activated sludge and on nitrification 
was studied in four laboratory systems. These sys- 
tems consisted of completely mixed tanks in which 
dispersed plastic foam particles, partly submerged 
rotating discs and fully submerged plastic discs 
served as support material for the attached growth. 
The last system was operated as a control unit with 
suspended biomass only. In comparison with the 
simple activated sludge system, where filamentous 
bulking occurred, the presence of a biofilm posi- 
tively affected the activated sludge settling proper- 
ties, especially in the system with plastic foam 
particles. Besides the effect of decreasing the acti- 
vated sludge loading, the anoxic zone formed in 
biofilms contributes to suppressing the growth of 
filamentous microorganisms in the mixed liquor. It 
was demonstrated that the greater the portion of 
total biomass in the system fixed in the biofilm, the 
lower the SVI-values of the suspended biomass. It 
was also found that in the systems where biofilm 
was present, nitrification became independent of 
the solids retention time of the suspended biomass 
because nitrifying bacteria were predominantly at- 
tached on support materials. (Author's abstract) 
W88-06766 


GROWTH OF NITROBACTER IN THE AB- 
SENCE OF DISSOLVED OXYGEN, 

Hamburg Univ. (Germany, F.R.). Inst. fuer Allge- 
meine Botanik. 

E. Bock, P. A. Wilderer, and A. Freitag. 

Water Research WATRAG, Vol. 22, No. 2, p 245- 
250, February 1988. 3 fig, 4 tab, 19 ref. German 
Federal Minister of Research and Technology 
grant 02 WA 86501. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Nitrobacter, Nitrification, 
Nitrates, Membrane processes, Anoxia, Dissolved 
oxygen. 


Results of pure culture experiments indicate that 
Nitrobacter is capable of growing effectively in the 
absence of dissolved oxygen. Various strains of 
Nitrobacter were able to use nitrate as an electron 
acceptor, and soluble organic substances as a 
carbon source. Oxygen permeable membranes of 
silicone rubber material were exposed to an anoxic 
growth medium. A two layer, aerobic/anoxic pure 
culture biofilm developed at the surface of the 
silicone membrane. Nitrite inhibition of the anoxi- 
cally growing cells was controlled by nitrite oxi- 
dizing cells living at the membrane surface. (Au- 
thor’s abstract) 

W88-06771 


5E. Ultimate Disposal Of Wastes 


SPATIAL DEPENDENCE OF SOIL-WATER 
POTENTIALS ASSOCIATED WITH SEPTIC 
SYSTEMS, 
Arkansas Univ., Fayetteville. Dept. of Agronomy. 
For primary bibliographic entry see Field 5D. 
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HEAVY METAL CONTENTS OF VEGETABLE 
CROPS TREATED WITH REFUSE COMPOST 
AND SEWAGE SLUDGE, 

Chinese Univ. of Hong Kong, Shatin. Dept. of 
Biology. 

L. M. Chu, and M. H. Wong. 

Plant and Soil PLSOA2, Vol. 103, No. 2, p 191- 
197, 1987. 2 fig, 4 tab, 18 ref. 


Descriptors: *Path of pollutants, *Land disposal, 
*Waste disposal, *Heavy metals, *Vegetable crops, 
Fate of pollutants, Plant tissues, Metals, Compost, 
Wastewater disposal, Sludge, Wastewater, Cadmi- 
um, Copper, Manganese, Lead, Zinc, Sand, Crop 
yield, Bioaccumulation, Hydrogen ion concentra- 
tion, Organic matter, Cabbage, Carrots, Tomatoes. 


Refuse compost and sewage sludge were mixed 
with a loamy sand at various rates in pots and 
sown with Chinese white cabbage (Brassica chin- 
ensis), carrots (Daucus carota), and tomatoes (Ly- 
copersicon esculentum) in a greenhouse. A com- 
mercial fertilizer was also applied to the same soil 
for comparison. Dry matter production of the 
three crops and contents of Cd, Cu, Mn, Pb, and 
Zn in the harvested tissues were determined at the 
end of the experiment. In general, crop yield in 
refuse compost treatment was improved over that 
in sandy soil alone, but was less than that in the 
sludge and fertilizer treatments. Despite the rela- 
tively high heavy metal contents of refuse com- 
post, crops grown on compost-treated soils accu- 
mulated lower levels of metal than those grown on 
sludge-treated soils. This is probably due to the 
high pH and organic matter content of the com- 
posted refuse. Higher levels of heavy metals were 
found in roots than in the aerial parts of B. chinen- 
sis, and L. esculentum, but the reverse was found 
in D. carota. In the edible tissue of the crops, L. 
esculentum accumulated metals to a lesser extent 
than the other two. (Author’s abstract) 
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CHARACTERIZATION OF SOLUBLE ORGAN- 
IC COMPOUNDS AND COMPLEXATION OF 
COPPER, NICKEL, AND ZINC IN EXTRACTS 
OF SLUDGE-AMENDED SOILS, 

Washington State Univ., Pullman. Dept. of Soil 
Science. 

L. M. Dudley, B. L. McNeal, J. E. Baham, C. S. 
Coray, and H. H. Cheng. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 341-348, October-December 1987. 3 
fig, 5 tab, 26 ref. 


Descriptors: *Path of pollutants, *Heavy metals, 
*Fate of pollutants, *Soil contamination, *Soil 
amendments, *Sludge disposal, Digested sludge, 
Municipal wastewater, Acidic soils, Neutral soils, 
Organic matter, Copper, Zinc, Nickel, Speciation, 
Column chromatography, Computers. 


An anaerobically digested, municipal sewage 
sludge was mixed with an acid and a neutral soil 
and incubated for periods of up to 30 weeks at 25 
plus or minus 2 deg C and approximately -33 kPa 
water potential. Aliquots from saturation pastes 
were passed through a Sephadex G-15 gel filtration 
column and the fractions analyzed for total soluble 
C, Cu, Ni, and Zn. Infrared spectra were recorded 
for fractions containing a soluble-C of metal-con- 
centration maximum. Copper was associated with 
soluble organic compounds throughout the 30- 
week incubation, and through 4 weeks was found 
primarily in fractions containing amide functional 
groups. Zinc generally eluted in a region suggest- 
ing the presence of Zn-inorganic complexes. Solu- 
ble Ni was associated with organic compounds at 
high pH during the initial 4 weeks of incubation, 
but in extracts of subsequent incubations the ele- 
ment partitioned about evenly between organic 
and inorganic complexes below neutral pH. The 
dominant spectral features for extracts of sludge- 
soil mixtures incubated 4 weeks or longer were 
diagnostic bands for aromatic and aliphatic carbox- 
ylic acids. A least squares approximation to proton 
titration curves was used to select a subset of 
ligands, which provided the smallest error term. 
The set of ligands from which the subset was 
selected was acetate, citrate, maleate, phthalate, 
salicylate, arginine, lysine, ornithine, and valine. 





Total soluble concentrations of Ca, Cu, Ni, Zn, Cl, 
NH3. PO4 and organic ligands, and pH and P sub 
CO2 values (0.03 kPa), were used to calculate ion 
speciation in the extracts via the computer pro- 
gram GEOCHEM. Values for the fractions of total 
soluble Cu, Ni. and Zn bound by soluble organic 
matter as predicted by GEOCHEM agreed well 
with values determined by gel separation. (Au- 
thor’s abstract) 
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ACCUMULATION OF SELENIUM IN CROPS 
GROWN ON SLUDGE-TREATED SOIL, 

Ohio State Univ., Columbus. Dept. of Agronomy. 
T. J. Logan, A. C. Chang, A. L. Page, and T. J. 
Ganje. 

Journal of Environmental Quality JEVQAA, Vol. 
16. No. 4, p 349-352, October-December 1987. 3 
tab. 17 ref. 


Descriptors: *Selenium, *Path of pollutants, 
*Sludge disposal, *Plant uptake, *Soil contamina- 
tion, Bioaccumulation, Trace elements, Barley, 
Swiss chard, Radishes, Land disposal, Sludge. 


Uptake by barley (Hordeum vulgare L. var. 
Briggs), Swiss chard (Beta vulgaris L. var. Ford- 
hook), and radish (Raphanus sativas L. var. Cherry 
Belle) of Se from composted Los Angeles County 
sewage sludge applied to land was studied in a 
long-term field study. Sludge was applied at 0, 
22.5, 45, 90, and 180 Mg/ha/yr for 8 to 10 yr, the 
data reported are for the last year of the study. 
Total surface (0-15 cm) soil Se increased with the 
highest rate of sludge addition from <0.1 mg/kg 
in the control soil to 1.2 mg/kg. Only 13 to 25% of 
the sludge-applied Se could be accounted for in the 
0- to 15-cm depth of incorporation and there was 
no measurable Se (<0.1 mg/kg) in the subsoil to 
150 cm. There was little or no measurable uptake 
of Se by barley leaf and grain at the level of 
detection (0.05 mg/kg), and there were also no 
significant increases in chard or radish Se concen- 
trations with sludge addition. Selenium concentra- 
tions in chard (0.05-0.11 mg/kg) were severalfold 
lower than those in radish (0.17-0.26 mg/kg). (Au- 
thor’s abstract) 
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RELATIVE EFFECTIVENESS OF SEWAGE 
SLUDGE AS A NITROGEN FERTILIZER FOR 
TALL FESCUE, 

Oregon State Univ., Aurora. North Willamette 
Agricultural Experiment Station. 

G. L. Kiemnec, T. L. Jackson, D. D. Hemphill, 
and V. V. Volk. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 353-356, October-December 1987. 2 
fig, 5 tab, 23 ref. 


Descriptors: *Sludge disposal, *Fertilizers, 
*Grasses, *Nitrogen compounds, *land disposal, 
*Nitrogen, Sludge, Forages, Sludge utilization, 
Sludge application rates, Dry matter, Crop yield, 
Heavy metals, Nutrients. 


Sewage sludge application rates on grasses are 
mainly determined by N availability and concen- 
tration of toxic metals in sludge. The exact avail- 
ability of N in sludge is difficult to predict. A 3-yr 
study was conducted to determine which sludge 
rates would give yields of tall fescue (Festuca 
arundinacea Shreb. ‘Alta’) comparable to yields 
obtained from inorganic N application. Sludge and 
NH4NO3 were surface applied at annual rates of 0, 
110, 220, 440, and 880 (sludge only) kg N/hectare. 
Dry matter yield of tall fescue from sludge-treated 
soils was 36, 56, and 50% of that on NH4NO3- 
treated soils for 1976, 1977, and 1978, respectively. 
Ammonium-N in the sewage sludge apparently 
provided most of the available N for fescue 
growth. Concentrations of Zn, Cd, and Cu were 
higher and Mn lower in tall fescue grown on 
sludge-treated soil than with NH4NO3 and usually 
increased toward the end of the growing season. 
However, plant concentrations of these heavy 
metals never reached toxic levels at any time. 
Sewage sludge was an effective and safe nutrient 
for tall fescue. (Author's abstract) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


PLANT AVAILABILITY AND UPTAKE OF 
MOLYBDENUM AS INFLUENCED BY SOIL 
TYPE AND COMPETING IONS, 

Texas Water Commission, Austin. Enforcement 
and Field Operations Div. 

C. Smith, K. W. Brown, and L. E. Deuel. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 377-382, October-December 1987. 5 
fig, 3 tab, 31 ref. 


Descriptors: *Wastewater disposal, *Molybdenum, 
*Land disposal, *Path of pollutants, *Plant uptake, 
*Bioaccumulation, *Soil types, *Soil properties, 
Irrigation, Ions, Industrial wastewater, Wastewater 
disposal, Wastewater, Bermudagrass, Grasses, Soil 
solution, Sorption, Toxicity. 


Irrigation has been proposed as a possible disposal 
method for large quantities of water having high 
concentrations of Mo (5-11 mg/L) resulting from 
mining and reclamation activities. To assess this 
possibility, laboratory and greenhouse experiments 
were conducted to evaluate the influence of com- 
peting ions in the soil solution on the relationship 
between the sorption of Mo by soils and Mo 
uptake by grass. Laboratory experiments assessed 
Mo sorption by Edroy clay, Olmos loamy sand’, 
and Randado sandy loam. Soil treatments includec! 
1 to 100 mg Mo/L added as ammonium molybdate 
in solutions of 0 to 500 mg/L concentrations of 
C\(-) and 0 to 677 mg/L concentrations of SO4(2-) 
salts. Sorption data fit the Freundlich isotherm. 
The Olmos soil had the highest CaCO3 content 
and sorbed the most Mo. The Edroy soil had the 
lowest pH and sorbed the least Mo. The presence 
of C\(-) in solution increased Mo sorption, while 
$O4(2-) reduced Mo sorption in all three soils. In 
the greenhouse study, soils were treated with 0 to 
26.0 mg Mo/kg soil; 167 to 501 mg Cl/kg soil; and 
cropped with bermudagrass, Cynodon dactylon 
(L.) Pers. No toxic symptoms or yield decreases 
were noted as a result of Mo or salt additions. 
Plants grown in soil containing 26.0 mg Mo/kg 
accumulated up to 600 mg Mo/kg dry matter and 
would be toxic to ruminants. The Mo concentra- 
tions in grass grown on the three soils were ranked 
from highest to lowest as Edroy > Randado > 
Olmos. Chloride addition to the soil had no signifi- 
cant effect on bermudagrass Mo content. Grass 
grown on soil irrigated with waters high in Mo 
may reach levels that are expected to be toxic to 
animals. (Author's abstract) 
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SOIL PROPERTIES, IRRIGATION WATER 
QUALITY, AND SOIL MOISTURE LEVEL IN- 
FLUENCES ON THE MOVEMENT OF NICKEL 
IN SEWAGE SLUDGE-TREATED SOILS, 
Kansas State Geological Survey, Lawrence. 

J. E. Welch, and L. J. Lund. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 403-410, October-December 1987. 14 
tab, 32 ref. University of California Water Re- 
sources Center Project UCAL-WRC-W-504. 


Descriptors: *Nickel, *Path of pollutants, *Sludge 
disposal, *Soil amendments, *Digested sludge, Soil 
physical properties, Water quality, Irrigation 
water, Soil texture, Soil water, Sludge, Soil col- 
umns, Heavy metals, Hydrogen ion concentration. 


A column study was conducted to assess the ef- 
fects of soil properties, irrigation water quality, 
and soil moisture level on the movement of Ni in 
sewage sludge-treated soil. Surface layer samples 
of six soil series were packed into 24 columns, 10.2 
cm in diameter and 110 cm in length. An air-dried, 
anaerobically digested sewage sludge was mixed 
into the top 15 cm of soil at a rate of 300 Mg/ 
hectare. The columns were maintained at moisture 
levels of saturation and unsaturation (16.7 kPa ten- 
sion) and leached with two waters of different 
quality. The unsaturated columns were irrigated 
about every 12 days with 5.08 cm of water for 13 
months. The saturated columns were leached for 7 
months. At the termination of the experiment the 
columns were cut open and the soil sectioned into 
3-cm intervals the entire length of each column. 
Samples were extracted with water and 4 M 
HNO3 and analyzed for chemical constituents. Ir- 
rigation water quality did not affect the amount of 
Ni leached from the sludge-amended soil layer nor 


the depth of Ni movement. Mass balance calcula- 
tions showed that an average of 3.3% of sludge- 
applied Ni leached from the sludge-amended soil 
layer of the saturated columns compared to 10.7% 
for the unsaturated columns. An average of 96.7% 
of sludge-applied Ni remained in the sludge- 
amended soil layer of the saturated columns com- 
pared to 89.3% for the unsaturated columns. For 
the saturated columns an average of 74.9% of 
sludge-applied Ni leached from the sludge-amend- 
ed soil layer wes accumulated in the 0- to 3-cm soil 
interval compared to 46.5% for the unsaturated 
columns. Nickz! movement below the sludge- 
amended soil layer for the saturated columns 
ranged from 3 to 15 cm with an average of 9 cm 
compared to a range of 3 to 45 cm and an average 
of 18 cm for the unsaturated columns. Correlation 
and regression analysis indicated that pH and soil 
texture were the soil properties that best predicted 
the depth of Ni movement. (Author's abstract) 
W88-05987 


SOLUTION 
CADMIUM 
PROFILES, 
Washington Univ., Seattle. Coll. of Forest Re- 
sources. 

P. S. Homann, and R. J. Zasoski. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 429-433, October-December 1987. 4 
fig, 2 tab, 22 ref. 


COMPOSITION EFFECTS ON 
SORPTION BY FOREST SOIL 


Descriptors: *Cadmium, *Path of pollutants, 
*Sludge disposal, *Land disposal, *Soil amend- 
ments, *Acidic soils, *Forest soils, Soil profiles, 
Sorption, Washington State, Hydrogen ion con- 
centration, Clays, Organic carbon, lon exchange, 
Calcium. 


Cadmium sorption can reduce Cd_ transport 
through sewage sludge-amended forest soils. Three 
mineral soil horizons from each of six western 
Washington State soil series were evaluated for 
their potential to sorb Cd. Horizons varied in pH 
from 3.6 to 6.4, in clay content from 100 to 470 
gm/kg, in organic C from 3 to 87 gm/kg, and in 
cation exchange capacity from 1.8 to 35.8 cmol sub 
c/kg. Batch equilibrium experiments were con- 
ducted in three background solutions (calcium ni- 
trate, calcium sulfate, and sodium sulfate) that had 
ion strengths of 0.016 and were maintained at pH 
values close to natural soil pH. Between 4 and 97% 
of the initial 10 micromol Cd was sorbed by | gm 
of soil in 0.1-liter background solution. Sorption 
varied among the soil horizons in each soil profile, 
but there was no consistent trend with depth 
among the six profiles. Sorption did not differ 
significantly between calcium nitrate and calcium 
sulfate solutions. However, it was significantly 
lower in calcium sulfate than in sodium sulfate 
solution, supporting the hypothesis that calcium 
competition lowers Cd sorption. The amount of 
Cd sorbed when a solution concentration of 1 
micromol free Cd(2+) is maintained (Cd sub 
sorbed) decreased 81% when free Ca(2+) in- 
creased from 0.09 micromol Ca(2+) in sodium 
sulfate to 4.0 micromol Ca(2+) in calcium sulfate 
solution. The Cd sub sorbed increased with in- 
creased natural soil pH. A horizons had higher Cd 
sub sorbed than B horizons of similar natural soil 
pH, possibly due to their higher organic matter 
contents. (Author's abstract) 

W88-05989 


CADMIUM AND ZINC AVAILABILITY TO 
CORN FOLLOWING TERMINATION OF 
SEWAGE SLUDGE APPLICATION, 

Agricultural Research Service, St. Paul, MN. 

A. M. Bidwell, and R. H. Dowdy. 

Journal of Environmental Quality JEVQAA, Vol. 
16, No. 4, p 438-442, October-December 1987. 2 
fig, 5 tab, 20 ref. 


Descriptors: *Cadmium, *Zinc, *Land disposal, 
*Sludge, *Corn, *Bioaccumulation, *Plant uptake, 
Heavy metals, Path of pollutants, Tolerance level. 


To assess the availability of sludge-borne Cd and 
Zn over time, corn (Zea mays L.) and the soil 
(Typic Hapludoll silt loam) were sampled for 6 yr 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


following termination of three annual applications 
of sewage sludge. Cumulative study applications 
totaled 0. 60, 120. and 180 Mg/hectare. Sludge 
treatments consistently resulted in greater Cd and 
Zn accumulation in stover than did the control 
treatments for each of the 6 yr following the final 
sludge application. Cadmium and Zn concentration 
in stover increased linearly within treatment levels 
for all years. Concentrations of Cr. Cu, Ni, and Pb 
in stover and grain fluctuated annually, with no 
predictable effect of sludge rate. Of the metals 
measured in stover and grain, only stover Cd ex- 
ceeded the suggested National Research Council 
tolerance level of 0.5 mg/kg in animal feed for all 
sludge treatments in all years. Cadmium uptake 
decreased over time at all sludge rates, and was 
inversely related (P>0.01) to time in years follow- 
ing terminal application. Zinc uptake declined 
slightly over time, although not to the same degree 
or with the same predictability as Cd uptake. Soil 
Cd and Zn extractable with DTPA and 1 molar 
HNO3 were highly correlated with plant metal 
uptake within years. However, metal uptake dimin- 
ished with consecutive croppings for constant 
levels of extractable Cd and Zn. The reliability of 
either DTPA or | molar HNO3 in the prediction 
of Cd and Zn uptake in subsequent croppings is 
questionable. (Author's abstract) 

W88-05991 


EPA ISSUES INTERIM SLUDGE REGULA- 
TIONS, 
S. Darcey. 
Biocycle *BCYCDK, Vol. 29, No. 1, p 31-33, Janu- 
ary 1988. 


Descriptors: *Waste disposal, *Sludge disposal, 
*Standards, *Regulations, Water quality standards, 
Incineration, Land application, Ocean dumping, 
Landfills, Wastewater treatment, Permits. 


The EPA has announced that it will go forward 
with a congressional mandate to protect public 
health and the environment from adverse effects 
resulting from toxic pollutants in sewage sludge. 
This will be accomplished by imposing necessary 
conditions in NPDES permits after technical 
sludge criteria are published. Meanwhile, control 
of toxics in sludge will be imposed by states on a 
case-by-case basis. State requirements may be more 
or less stringent than federal requirements, but the 
EPA will provide constant updating of limits and 
conditions as they are developed. Facilities with 
greatest risk of emitting pollutants from sludge are 
designated high priority upon renewal of POTW 
permits. Requirements for permit renewal have 
been established. Existing federal sludge require- 
ments must be incorporated into NPDES permits 
or included by reference into other permits such as 
the Resource Conservation and Recovery Act test 
for hazardous waste. A three-tiered approach is 
proposed to provide maximum flexibility for 
POTW operators. The first lists limits of toxic 
constituents in sludge for each disposal option: 19 
for landfills, 14 for ocean disposal, 32-33 for land 
application, and 17 for incineration. Those who 
cannot meet the first-tier standards can move to 
the second tier, plugging in their own site-specific 
conditions into tables provided by the agency to 
calculate if they can then meet Tier | limits. Tier 3 
is a completely site-specific model. Requirements 
are described for the sludge disposal options of 
landfilling, incineration, land application, and 
ocean disposal. (Cassar-PTT) 

W88-06059 


OUTFALL RELOCATION STUDY IN 
MENCEMENT BAY, WASHINGTON, 
CH2M Hill Northwest, Inc., Bellevue, WA. 
J. L. Scott, K. D. Sharp, and R. E. Sylwester. 
Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 24, No. 4, p 507-521, Novem- 
ber 1987. 19 fig. 11 ref. 


COM- 


Descriptors: *Westwater outfall, *Commencement 
Bay, *Geophysical surveys, *Puyallup River, Ba- 
thymetry, Subbottom profiles, Engineering, Envi- 
ronmental effects. 


A marine geophysical survey and geotechnical in- 
vestigation were conducted to assist in siting a new 


wastewater outfall into Commencement Bay. The 
new outfall is being moved from the Puyallup 
River into Commencement Bay in order to im- 
prove river water quality and to comply with 
federal and state regulations. The geophysical sur- 
veys consisted of collecting bathymetric, side scan, 
and subbottom profile data at three sites. These 
data were used to characterize the sea floor and 
map the subsurface strata. Results from these stud- 
ies indicate that two of the sites were unsuitable 
because of evidence of recent slumping of the sea 
floor and the presence of obstacles, in particular 
sunken logs. A geotechnical investigation was un- 
dertaken at the three sites to confirm earlier sub- 
sutface data, corroborate the subbottom profiling, 
and provide sea floor soil samples for engineering 
laboratory tests. Analysis of field data and labora- 
tory samples provided information on liquefaction 
potential, sea floor stability, and sea floor bearing 
capacity. The results of the studies and analyses led 
to the following conclusion: of the three align- 
ments considered, the optimum outfall site is the 
one farthest from the mouth of the Puyallup River; 
liquefaction resulting from a seismic event is possi- 
ble; the outfall should be provided with a weak 
link at a serviceable location to reduce possible 
damage resulting from a slope failure; and the 
outfall may undergo up to 6 in. of settlement on 
the sea floor. (Author's abstract) 

W88-06074 


DISTRIBUTION OF METALS IN GRASSLAND 
SOILS FOLLOWING SURFACE APPLICA- 
TIONS OF SEWAGE SLUDGE, 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

For primary bibliographic entry see Field 5B. 
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METAL AVAILABILITY IN SLUDGE-AMEND- 
ED SOILS WITH ELEVATED METAL LEVELS, 
Kearney (A.T.), Inc., Redwood City, CA. 

B. D. Rappaport, D. C. Martens, R. B. Reneau, 
and T. W. Simpson. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 42-47, January-March 1988. 2 fig, 6 
tab, 34 ref. 
Descriptors: *Sludge disposal, *Heavy metals, 
*Corn, *Digested sludge, *Soil analysis, *Field 
tests, Application rates, Yields, Accumulation, 
Phytotoxicity, Zinc, Magnesium, Cadmium, 
Copper, Nickel, Soil amendments, Land disposal. 


Field studies were conducted in 1984 with in situ 
controlled lateral flow plots to determine Cd, Cu, 
Ni, and Zn availabilities for corn (Zea mays L.) 
grown on sludge-amended soils. These plots were 
constructed in Bojac loamy sand (Typic Haplu- 
dult), Davidson clay loam (Rhodic Paleudult), and 
Groseclose silt loam (Typic Hapludult) located in 
the Coastal Plain, Piedmont, and Ridge and Valley 
provinces of Virginia, respectively. An aerobically 
digested sludge from a wastewater treatment plant 
with major industrial inputs was applied to the 
soils at rates of 0, 42, 84, 126, 168, and 210 dry mg/ 
ha. The highest sludge rate supplied 4.5 kg Cd, 760 
kg Cu, 43 kg Ni, and 620 kg Zn/ha. Corn grain 
and stover yields at the three locations increased 
linearly as a function of increased rate of sludge 
application (r sq > or = 0.92, significant at the 
0.01 level). Metal concentrations in corn grain and 
earleaves from all treatments on the three soils 
were within normal levels. Nonsignificant relation- 
ships occurred between levels of DTPA-extracta- 
ble Cd, Cu, Ni, and Zn and the respective metal 
concentration in corn earleaves for data combined 
over the three soils. Amounts of DTPA-extracta- 
ble Cd, Cu, Ni, and Zn in the Ap horizon of the 
three soils increased linearly (r sq = 0.76 to 0.88) 
with rate of sludge application. Maximum DTPA- 
extractable metal levels in the soils were 0.6 mg 
Cd, 150 mg Cu, 4.0 mg Ni, and 75 mg Zn/kg. The 
order of DTPA-extractable metal concentrations 
in the soils, Cu > Zn > Ni > Cd, paralleled the 
amounts of metals applied via sludge application. 
Phytotoxicity did not occur in the corn grown on 
these diverse soils, even where Cu and Zn were 
applied in excess of USEPA guidelines. (Author's 
abstract) 

W88-06146 


TALL FESCUE PRODUCTION AND NUTRI- 
ENT STATUS ON SOUTHWEST VIRGINIA 
MINE SOILS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Agronomy. 

J. A. Roberts, W. L. Daniels, J. C. Bell, and D. C. 
Martens. 

Journal of Environmental Quality JEVQAA, Vol. 
17, No. 1, p 55-62, January-March: 1988. 9 tab, 31 
ref. Powell River Project and USDI Office of 
Surface Mining Reclamation and Enforcement 
Contract No. J5140102. 


Descriptors: *Grasses, *Soil amendments, *Sludge 
disposal, *Biomass, *Revegetation, *Strip mines, 
*Nutrients, Digested sludge, Spoil disposal, Heavy 
metals, Land reclamation, Coal mines. 


Tall fescue (Festuca arundinacea Schreb.) is a 
hardy grass species commonly used in surface mine 
reclamation and soil conservation. Changes in 
fescue production (five growing seasons) and nutri- 
ent status(three growing seasons) as influenced by 
spoil type and various amendments were docu- 
mented. In Exp. I, fescue growth and nutrient 
status on five mixes of fertilized sandstone (SS) and 
siltstone (SiS) spoils were compared. A 2:1 SS/SiS 
control and treatments of 112 Mg/ha sawdust, 
native topsoil, and 22, 56, 112, and 224 M/ha 
municipal sewage sludge were compared in Exp. 
II. Standing biomass was measured in 1982-1984 
and 1986 and tissue nutrient levels were measured 
in 1982-1984. High SiS spoils inhibited initial bio- 
mass production in Exp. I, but parent material 
effects diminished with time. All spoil mixes main- 
tained adequate fescue production for five growing 
seasons, primarily due to small annual N additions 
(56 kg/ha). In Exp. II, highest yields were main- 
tained on > or = 56 Mg/ha sludge treatments. 
Fescue production declined consistently through 
1984 in all other treatments, probably due to N 
stress. Fescue production was highest the second 
year (1983) in all treatments of both experiments, 
but dropped sharply in 1984. Overall results indi- 
cate N was most limiting to production in the short 
term, but P becomes limiting over time. Sludge- 
amended soils supported higher N, P, and cation 
tissue concentrations. Total P uptake appeared to 
be limited by low N levels, even when adequate 
soil P was available. Potassium uptake rates greatly 
exceeded K fertilizer applications. Heavy metal 
uptake was not a problem, even in very high 
sludge treatments. Sludge-amended mine soils 
were superior to both native topsoil and inorgani- 
cally fertilized spoils in their ability to sustain long- 
term fescue production without periodic augmen- 
tation. (Author's abstract) 

W88-06147 


TUNGSTEN CONTENT OF SOILS, PLANTS, 
AND SEWAGE SLUDGES IN IOWA, 

Iowa State Univ., Ames. Dept. of Agronomy. 

For primary bibliographic entry see Field 5B. 
W88-06162 


PREVIOUS SLUDGE ADDITION EFFECTS ON 
NITROGEN MINERALIZATION IN FRESHLY 
AMENDED SOIL, 

New Mexico State Univ., 
Agronomy. 

W. C. Lindemann, G. Connell, and N. S. Urquhart. 
Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 109-112, January-February 1988. 
4 tab, 13 ref. U.S. Dept. of Energy contract DE- 
AC04-76ET-33626 and  DE-ACOL83AL- 21776. 


Las Cruces. Dept. of 


Descriptors: *Soil management, *Sludge disposal, 
*Nitrogen compounds, *Soil amendments, Soil 
analysis, Soil chemistry, Sludge, Sludge digestion, 
Soil organic matter, Mineralization, Land applica- 
tion. 


An experiment was conducted to determine the 
effects of previous sludge additions on N mineral- 
ization in a freshly amended soil. A secondary 
objective was to further delineate statistical models 
of N mineralization potential (N sub 0) and the 
mineralization rate constants k and h. The Glen- 
dale clay soil (fine-silty, mixed thermic, Typic Tor- 
rifluvents), with either no previous sludge amend- 





ment or sludge applied at the rate of 67.3 Mg/ha in 
1982 or 1983 in the field. was freshly amended 
with 30 g/kg of gamma irradiated. dried, anaerobi- 
cally digested sewage sludge in 1985. Triplicate 
samples of each soil (unamended. amended in 1982, 
and amended in 1983) and each sludge treatment 
(no amendment and freshly amended) were incu- 
bated aerobically for 16 wk at 0.01-MPa moisture 
potential and 35 C. Periodically the soils were 
leached with 0.01 M CaCl2, and the leachate was 
analyzed for inorganic and organic N. Previous 
sludge amendment had no effect on the mineraliza- 
tion of fresh sludge. Soils previously amended in 
1982 and 1983 leached 56 to 60 mg/kg more NO3 
+ NO2 than unamended or freshly amended soils 
never amended with sludge. Total organic N min- 
eralization averaged 65.4% and was independent 
of soil amendment history or fresh sludge amend- 
ment. Values of N sub 0, k, and h were estimated 
by nonlinear least squares for several nonlinear 
models. The best fit of the data resulted from 
modeling N mineralization as the sum of an expo- 
nential equation (of the rapidly decaying organic N 
fraction) and a constant (of the slowly decaying 
organic N fraction). Mineralization curves failed to 
flatten after 16 wk, suggesting that the experiment 
should have run to 32 wk before a two-exponential 
equation would have satisfactorily explained the 
data. (Author's abstract) 

W88-06180 


SEA OUTFALL DESIGN -- PREDICTION OF 
INITIAL DILUTION, 

Hong Kong Univ. Dept. of Civil Engineering. 
J. H. W. Lee, and P. Neville-Jones. 

Proceedings of the Institution of Civil Engineers 
PCIEAT, Vol. 82, Part 1, p. 981-994, October, 
1987. 5 fig, 2 tab, 30 ref. 


Descriptors: *Wastewater outfall, *Outfall, 
*Design criteria, *Mathematical equations, Outfall 
sewers, Wastewater disposal, Wastewater dilution, 
Wastewater pollution, Ocean dumping. 


A new study of all available field data on initial 
dilution of a buoyant sewage discharge in moving 
water has resulted in simple equations for initial 
dilution prediction. These equations are shown to 
provide much better predictions than previous site- 
specific empirical correlations. The application of 
the new prediction method to sea outfall design is 
described. The physical implications and reliability 
of the dilution prediction equations are discussed. 
(Author's abstract) 

W88-06189 


MERSEY VALLEY SLUDGE PIPELINE TER- 
MINAL -- DESIGN AND CONSTRUCTION, 

J. Blain, D. Park, and A. P. Mice. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 67-76, 
August 1987. 2 fig, 2 tab. 


Descriptors: *Wastewater treatment, *Sludge pipe- 
line, Mersey Valley, Conveyance structures, Pipes, 
Sludge disposal, Sludge digestion, Construction 
methods, Design standards, Hydraulic design, 
Electrical engineering, England. 


As a result of a study undertaken by North West 
Water, it was proposed to transfer the berthing 
facilities for sludge ships to the Liverpool (Eng- 
land) area at the site of the old Sandon Dock in 
Bootle, and to construct a 56 km-long, 400 mm- 
diameter ductile iron pipeline from Davyhulme to 
the site to convey sludges to the new terminal. 
Design and construction of the new terminal are 
discussed, including tank configuration, hydraulic 
design, foundation design, the tendering process, 
concrete considerations, bunkering facilities, and 
electrical installations. At the time of this report, 
tanks 1 and 2 were due to be fully commissioned in 
June 1987. (Friedmann-PTT) 

W88-06204 


AVOIDANCE OF SEAWATER INTRUSION 
INTO PORTS OF OCEAN OUTFALLS, 

New South Wales Univ., Kensington (Australia). 
Water Research Lab. 

D.L. Wilkinson. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 2, p 218-228. February 1988. 7 fig, 10 ref. 


Descriptors: *Outfall, *Seawater, *Pipe flow, *Hy- 
drodynamics, *Froude number, Flow discharge. 
Density, Flow rates, Oceanography, Buyoancy, 
Critical discharge, Critical flow. 


When the flow rate from a port discharging buoy- 
ant fluid into a denser environment is less than a 
critical value, a counter flow of dense fluid will 
become established through the port. Experiments 
were conducted at near prototype scales, using a 
series of streamlined nozzles and a number of ori- 
ficed plates, that confirmed that the critical rate of 
discharge could be expressed in terms of a densi- 
metric Froude number based on the port diameter 
and the buoyancy of the discharge. (Author's ab- 
stract) 

W88-06216 


TECHNICAL AND ECONOMIC COMPARISON 
OF NIGHTSOIL AND SEWERAGE SYSTEMS 
IN URBAN AREAS, 

Engineering-Science, Inc., Pasadena, CA. 

R. M. Bradley, and R. L. Raucher. 

Water SA, Vol. 14, No. 1, p 49-57, January 1988. 4 
fig, 6 tab, 23 ref. 


Descriptors: *Nightsoils, *Nightsoil systems, *Cost 
analysis, *Wastewater treatment, *Solid waste dis- 
posal, *Vacuum cartage, *Public health, *Sewer 
systems, Wastewater facilities, Urban areas, Korea. 


Nightsoil systems are widely used as a means of 
disposal of human wastes in many urban areas in 
southeast Asia and elsewhere. A variety of collec- 
tion, treatment and disposal methods are employed 
and deficiencies inherent in some of these methods 
are often attributed to be one of the principal 
causes of widespread public health problems in the 
communities served. This paper presents a review 
of the nightsoil systems currently practiced in the 
urban areas of the Han River basin in the Republic 
of Korea. Data are included on nightsoil genera- 
tion rates and characteristics and the paper pre- 
sents an economic analysis of nightsoil systems 
compared to water-borne sewerage. The evalua- 
tion shows that the vacuum cartage method of 
collection is hygienic and that the annualized cost 
of upgrading to conventional sewerage would be 
more than five times greater than the cost of the 
existing nightsoil system. (Author's abstract) 
W88-06224 


HYDRAULIC PROPERTIES OF SOILS AS AF- 
FECTED BY SURFACE APPLICATION OF 
WASTEWATER, 

Minnesota Univ., St. Paul. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2G. 
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MOBILITY AND EFFECTS IN LINER CLAY 
OF FLUOROBENZENE TRACER AND LEACH- 
ATE, 

Dow Chemical Co., Midland, MI. 

For primary bibliographic entry see Field 5G. 
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LEACHATE GENERATED BY AN OIL-AND- 
GAS BRINE POND SITE IN NORTH DAKOTA, 
North Dakota Geological Survey, Grand Forks. 
For primary bibliographic entry see Field 5B. 
W88-06378 


CARBON-13 NUCLEAR MAGNETIC RESO- 
NANCE SPECTROSCOPIC CHARACTERISA- 
TION OF HUMIC SUBSTANCES FROM MU- 
NICIPAL REFUSE DECOMPOSING IN A 
LANDFILL, 

Department of Scientific and Industrial Research, 
Petone (New Zealand). Chemistry Div. 

For primary bibliographic entry see Field 5A. 
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REDUCTION OF MUTAGENICITY OF MU- 
NICIPAL WASTEWATERS BY LAND TREAT- 
MENT, 

Ilinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

P. K. Hopke, M. J. Plewa, and P. Stapleton. 

The Science of the Total Environment STENDL, 
Vol. 66, p 193-202, October 1987. 5 fig. 23 ref. 
Univ. of Minois Water Resources Center Grant 
No. S-0095-ILL. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Wastewater treatment, *Municipal 
wastewater, *Mutagens, *Wastewater disposal, 
*Land disposal, Bioassay, Cultures, Ames test, 
Fate of pollutants. 


The disposal of complex mixtures such as 
wastewater on agricultural lands poses known and 
unknown environmental risks. Mutagens may be 
introduced in to the ecosystem and perhaps con- 
centrated by crop plants or leached into ground 
water supplies. The purpose of this study was to 
determine the biological effect of a mutagenic 
wastewater before and after application to soil. An 
XAD-8 methanol extract of wastewater from the 
municipal sewage treatment facility at Sauget, IL, 
was a potent, direct acting mutagen when assayed 
with Salmonella typhimurium. One and 3 ml of 
extract were brought up to 10 ml volumes with 
water and added to 10 g of sterile or nonsterile 
native clay loam. These mixtures were incubated at 
room temperature for 0, 24 and 48 h. After separa- 
tion of solid and liquid portions by filtration, dich- 
loromethane was added to extract the organic frac- 
tions from each component. Solvent extractions 
were evaporated to dryness under vacuum and 
brought up in DMSO. Tests for mutagenic activity 
were conducted using Ames strain TA98. Addition 
to the soil for greater periods of time decreased the 
mutagenic activity. The solid component exhibited 
mutagenic activity than the liquid. (Author's ab- 
stract) 

W88-06437 


RESPONSE OF COTTON TO TREATED DO- 
MESTIC WASTEWATER APPLIED THROUGH 
TRICKLE IRRIGATION, 

California State Univ., Fresno. Center for Irriga- 
tion Technology. 

G. Oron, and Y. DeMalach. 

Irrigation Science IRSCD2, Vol. 8, No. 4, p 291- 
300, 1987. 4 fig, 8 tab, 22 ref. 


Descriptors: *Arid lands, *Wastewater irrigation, 
*Cotton, *Trickle irrigation, *Impaired water use, 
Effluents, Crop yield, Irrigation, Plants, Agricul- 
ture, Growth, Wastewater. 


Field experiments were conducted under arid zone 
conditions to examine cotton response to treated 
domestic wastewater applied at different frequen- 
cies and emitter spacings by trickle irrigation. Row 
spacing was either conventional, i.e. single rows 
apart, or in twin rows, 0.96 m and 1.92 m apart (a 
twin row consists of a pair 0.35 m apart). Some 
treatments received the commercial rates of efflu- 
ent application (around 5,500 cu m/ha) as com- 
monly practiced in the area, others received a 
reduced amount, 80% of the commercial rate. 
Maximum yield (over 7,000 kg/ha) was obtained 
under twin row planting, irrigated twice a week 
with a commercial amount of effluent. A yield of 
6,040 kg/ha was obtained under twin row planting 
irrigated once a week or each day. Under conven- 
tional row and emitter spacing, irrigated twice a 
week, the yield was 6.016 kg/ha. (Author's ab- 
stract) 
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COVENTRY AREA SEWAGE SLUDGE DIS- 
POSAL SCHEME: DEVELOPMENT OF 
STRATEGY AND EARLY OPERATING EXPE- 
RIENCES, 

Severn-Trent Water Authority (England). Avon 


iv. 
M. J. Kane. 
Journal of the Institution of Water and Environ- 


mental Management, Vol. 1, 
December 1987. 2 fig, 4 tab. 


No. 3. p 305-314, 
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Descriptors: *Wastewater treatment, *Sludge dis- 
posal, *Waste disposal. *Coventry. *Sludge dewa- 
tering. Performance evaluation, Wastewater, 
Sludge. United Kingdom, Performance evaluation, 
Economic aspects, Costs. 


The development of a sludge disposal strategy for 
the City of Coventry (England), from 1939 on- 
wards is outlined. The aim is to show how a 
fundamental change in philosophy from gravity 
thickening to mechanical dewatering led to the 
construction of a 1.5 million pounds sterling dewa- 
tering plant. It provides a detailed appraisal of the 
first year of operation, and attempts to identify the 
major problem areas which led to plant perform- 
ance failing to achieve expectations. The conclud- 
ing paragraphs describe the on-site work which is 
currently being undertaken, the results of which 
will eventually dictate the most suitable operation- 
al option. (Author's abstract) 

W88-06457 


DESIGN AND CONSTRUCTION OF THE 
KIRKCALDY LONG SEA OUTFALL, 

Fife Regional Council (Scotland). 

For primary bibliographic entry see Field 8A. 
W88-06465 


RADIOACTIVITY MONITORING OF THE 
WATER CYCLE FOLLOWING THE CHERNO- 
BYL ACCIDENT, 

North West Water Authority, Warrington (Eng- 
land). 

For primary bibliographic entry see Field SB. 
W88-06467 


REUSE OF WASTEWATER FOR INDUSTRIAL 
COOLING SYSTEMS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 3C. 
W88-06492 


VERIFICATION OF PROCEDURES FOR DE- 
SIGNING DREDGED MATERIAL CONTAIN- 
MENT AREAS FOR SOLIDS RETENTION, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

D. E. Averett, M. R. Palermo, and R. Wade. 
Available from the National Technical Information 
Service, Springfield, VA. 22161. Technical Report 
No. D-88-2, February 1988. Final Report. 125 p, 23 
fig, 13 tab, 23 ref, 4 append. 


Descriptors: *Waste disposal, *Disposal sites, 
*Solid waste disposal, *Dredging, Settling, Sedi- 
mentation, Suspended solids, Flocculants. 


Design procedures for hydraulically filled dredged 
material containment areas to ensure solids reten- 
tion were initially developed during the Dredged 
Material Research Program. These procedures in- 
volve performing laboratory column settling tests 
to define settling properties of dredged material 
and to provide a basis for containment area design. 
Since their initial development, these procedures 
have been refined by additional laboratory and 
field studies conducted as part of the Dredging 
Operations Technical Support Program and the 
Long-Term Effects of Dredging Operations Pro- 
gram. This report provides verification data on the 
accuracy of column settling tests used in describing 
the settling behavior of dredged material disposal 
areas. Results of settling tests conducted by the 
Waterways Experiment Station over a 6-year 
period are presented. Predictions of zone, floccu- 
lant, and compression settling behavior are com- 
pared with observed field behavior for purposes of 
verification. Levels of effluent suspended solids 
predicted by flocculant settling tests and associated 
design procedures compared well with effluent 
suspended solids monitored during containment 
area operations. Zone and compression settling 
tests were found to closely agree with field results, 
but more field data are needed to expand use of 
these procedures to a wider range of operating 
conditions. (Author's abstract) 

W88-06546 


FIELD EVALUATIONS OF THE QUALITY OF 
EFFLUENT FROM CONFINED DREDGED 
MATERIAL DISPOSAL AREAS, 

Army Engineer Waterways Experiment Station, 
Vicksburg. MS. Environmental Lab. 

For primary bibliographic entry see Field 5G. 
W88-06547 


EFFLUENT DISPOSAL WITHOUT DISINFEC- 
TION SECTION 301(H) PERMITS AS CASE 
STUDIES, 

Tetra Tech, Inc., Bellevue, WA. 

For primary bibliographic entry see Field 6E. 
W88-06578 


BENEFICIAL USES OF DREDGED MATERI- 
AL: PROCEEDINGS OF THE NORTH ATLAN- 
TIC REGIONAL CONFERENCE. 

Corps of Engineers, Baltimore, MD. Baltimore 
District. 

Available from the National Technical Information 
Service, Springfield, VA. 22161. May 12-14, 1987, 
Baltimore, Maryland. January 1988. Edited by 
Mary C. Landin. 231 p. 


Descriptors: *Waste disposal, *Dredging, *Confer- 
ences, Information exchange, Coastal wetlands, 
Case studies, Disposal sites, Shorelines. 


This conference on beneficial uses of dredged ma- 
terial was attended by over 200 representatives of 
local, county, state, and federal agencies, private 
dredging, environmental, and maritime industries, 
port authorities, and concerned citizens’ groups. 
The conference’s primary objectives were to dis- 
cuss past, present, and future beneficial use applica- 
tions in the North Atlantic Division; to identify 
information and untested applications of beneficial 
uses of dredged material; and to contribute to the 
development of a logical beneficial uses strategy 
that can be reflected in long-term dredging plan- 
ning and management. Attendees approached the 
conference as an information-seeking opportunity 
and as a chance to cooperatively discuss dredging 
and dredged material disposal management within 
the mid-Atlantic region. Six technical paper ses- 
sions discussed: stabilization, industrial and com- 
mercial applications of dredging, innovative uses 
of dredged material, and long-term disposal site 
problems and conflicts. (Lantz-PTT) 

W88-06587 


GEOPHYSICAL DATA FROM BOREHOLES 
DM1, DM2, DM3, AND DM3A, NEW HYDRAU- 
LIC FRACTURING FACILITY, OAK RIDGE 
NATIONAL LABORATORY, OAK RIDGE, 
TENNESSEE, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 8E. 
W88-06592 


DEVELOPMENT OF AN IN SITU METHOD 
TO DEFINE THE RHEOLOGICAL PROPER- 
TIES OF SLURRIES AND SLUDGES STORED 
IN UNDERGROUND TANKS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5D. 
W88-06602 


DEVELOPMENT OF A COMPUTERIZED 
DATA BASE FOR LOW-LEVEL RADIOACTIVE 
WASTE LEACHING’ DATA: TOPICAL 
REPORT, 

Brookhaven National Lab., Upton, NY. Dept. of 
Nuclear Engineering. 

For primary bibliographic entry see Field 7C. 
W88-06604 


PROVEN PROFITS FROM POLLUTION PRE- 
VENTION: CASE STUDIES IN RESOURCE 
CONSERVATION AND WASTE REDUCTION, 
Institute for Local Self-Reliance, Inc., Washington, 
DC 


D. Huisingh, L. Martin, H. Hilger, and N. 


Seldman. 
Institute for Local Self-Reliance, Washington, DC. 


122 


1986. 316 p. 


Descriptors: *Waste management, *Industrial 
wastes, *Case studies, *Management planning; 
Hazardous’ wastes, Environmental protection, 
Guidelines, Waste disposal, Economic aspects. 


Case studies contained in this book illustrate that 
pollution prevention and waste minimization are 
already technically feasible and have been imple- 
mented in many industrial sectors. The reductions 
in wastes produced range from 20 to 98%. Addi- 
tionally, some firms have reduced the degree of 
hazard of their wastes so that they no longer 
produce or release any hazardous wastes. Payback 
periods for these waste minimization investments 
range from immediate to five years. Concomitant- 
ly, since each firm is producing and releasing 
fewer hazardous pollutants, they have reduced the 
hazards to their workers and to the environment. 
As a result, these firms will experience fewer long- 
term waste liability and victim compensation 
claims. In assembling the information for the case 
studies, several industrial leaders commented that 
the motivation to investigate waste minimization 
alternatives was three-fold: (1) environmental reg- 
ulations mandating stricter effluent guidelines; (2) 
rapidly increasing costs of previously inexpensive 
‘waste disposal’ approaches such as landfilling; and 
(3) enactment, or potential enactment, and enforce- 
ment of regulations pertaining to joint and several 
liability, worker and citizen right-to-know laws, 
and victim's compensation. The case studies are 
organized in this volume by Standard Industrial 
Classification Codes. Abstracts are then provided 
which cross-index the case studies by process or 
materials. (Lantz-PTT) 

W88-06626 


DISPOSAL AND DESTRUCTION OF WASTE 
PCBS, 


New York State Dept. of Environmental Conser- 
vation, Albany. 

J. D. Lauber. 

IN: PCBs and the Environment. Volume III of a 
Three Volume Set. CRC Press, Inc., Boca Raton, 
FL. 1987. p 83-151, 28 fig; 29 tab, 40 ref. 


Descriptors: *Polychlorinated biphenyls, *Waste 
disposal, *Decontamination, *Landfills, *Inciner- 
ation, Leaching, Monitoring, Land disposal, Haz- 
ardous materials, Case studies, Waste management, 
Solid waste disposal, Path of pollutants, Toxicity, 
Regulations, Air pollution, Water pollution effects. 


This chapter is divided into eight sections, the first 
of which examines the long-term risks of landfill- 
ing polychlorinated biphenyls (PCBs). Section 2 
describes nonthermal methods for PCB disposal, 
with emphasis on the Sun Ohio PCBX process, and 
the PCB destruction process of Acurex Waste 
Technologies Inc. Section 3 reviews high tempera- 
ture PCB incineration. Topics in Section 3 include: 
a summary of the U.S. EPA Toxic Substance 
Control Act (TSCA) regulation requirements and 
guidelines; incineration processes at Energy Sys- 
tems Company of El Dorado, Arkansas; PCB trial 
burn at Rollins, Deerpark, Texas; the Kommune- 
kemi hazardous waste incinerator, Nyborg, Den- 
mark; and incineration developments from General 
Electric Co., Pittsfield, Massachusetts. Section 4 
examines burning low level PCB/mineral oil 
wastes in high efficiency boilers with emphasis on 
the U.S. EPA TSCA regulation requirements and 
boiler operating conditions at General Motors 
Corp., Warren, Michigan. Section 5 deals with the 
burning of PCB wastes in cement kilns. Cement 
kiln technology is reviewed along with recom- 
mended environmental controls for storage, han- 
dling, and process disposal of toxic chemical 
wastes in cement kilns. Section 6 describes the 
burning of PCBs on board ships at sea. Section 7 
discusses new technologies for high efficiency de- 
struction of PCBs with special focus on the U.S. 
EPA’s mobile incinerator. Section 8 examines 
future PCB waste disposal concepts. In this sec- 
tion, the Arc Technologies Company Arc Pyroly- 
sis Project is described in detail. (See also W88- 
06651) (Geiger-PTT) 

W88-06665 





CASE STUDY: THE AUSTRALIAN ECOSYS- 


TEM, 

Deakin Univ. (Australia). Div. of Biological and 
Sciences. 

For primary bibliographic entry see Field 5B. 
W88-06669 


DISSOLUTION/LEACHING BEHAVIOR OF 
METAL HYDROXIDE/METAL SULFIDE 
SLUDGES FROM PLATING WASTEWATERS, 
Purdue Univ., Lafayette, IN. School of Civil Engi- 
neering. 

R. W. Peters, and J. Ferg. 

Hazardous Waste and Hazardous Materials 
HWHME2, Vol. 4, No. 4, p 325-355, Fall 1987. 14 
fig, 8 tab, 54 ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Heavy metals, *Sludge disposal, *Leach- 
ing, *Metal-finishing wastes, Industrial wastes, 
Metal hydroxides, Metal sulfides, Sludge, Zinc, 
Cadmium, Hydrogen ion concentration. 


With chemical precipitation being the most widely 
used treatment process, the ultimate disposal of the 
sludges generated is a real concern to the environ- 
mental community. Relatively few studies have 
addressed the leaching/dissolution phenomena of 
heavy metals from sludges. Such leaching behavior 
is addressed using both synthetic plating sludges 
(Zn(OH)2, ZnS, Cd(OH)2) and an industrial plat- 
ing sludge in a columnar leaching experiment. Var- 
ious pH conditions (3.85 less than or equal to pH 
less than or equal to 6.99) and applied flow rate 
conditions (0.372 ml/min less than or equal to 
applied flow rate less than or equal to 0.828 ml/ 
min were employed. The hydroxide sludges be- 
haved as expected with the greatest degree of 
solubilization exhibited at the lowest pH condition. 
The metal sulfide system is extremely complex; the 
dissolution behavior is not governed solely by pH. 
Oxidation of sulfide to sulfate seems likely. This 
leaching process is controlled by diffusion. (Au- 
thor’s abstract) 

W88-06756 


MODELING OF BRINE TRANSPORT IN 
POROUS MEDIA, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

For primary bibliographic entry see Field 5B. 
W88-06788 


FIELD TECHNIQUE TO MEASURE THE TOR- 
TUOSITY AND SORPTION-AFFECTED PO- 
ROSITY FOR GASEOUS DIFFUSION OF MA- 
TERIALS IN THE UNSATURATED ZONE 
WITH EXPERIMENTAL RESULTS FROM 
NEAR BARNWELL, SOUTH CAROLINA, 

For primary bibliographic entry see Field 5B. 
W88-06789 


CONTINUUM MODEL FOR WATER MOVE- 
MENT IN AN UNSATURATED FRACTURED 
ROCK MASS, 

Sandia National Labs., Albuquerque, NM. Nevada 
Nuclear Waste Storage Investigations Projects 


pt. 
For primary bibliographic entry see Field 2G. 
W88-06799 


5F. Water Treatment and 
Quality Alteration 


SDWA AMENDMENTS: EFFECTS ON THE 
WATER INDUSTRY, 

Pirnie (Malcolm), Inc., Paramus, NJ. 

J. E. Dyksen, D. J. Hiltebrand, and R. F. Raczko. 
Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 1, p 30-35, January 1988. 
2 fig, 1 tab, 7 ref. 


Descriptors: *Water treatment, *Water quality 
control, *Safe Drinking Water Act, *Drinking 
water, *Standards, Water quality standards, Sur- 
face water, Filtration, Disinfection, Legislation, 
Viruses, Giardia, Bacteria, Monitoring, Water 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


analysis, Wells, Groundwater pollution, Corrosion 
control, Regulations. 


Key elements of the 1986 amendments to the Safe 
Drinking Water Act are as follows: (1) By 1989, 83 
contaminants must be monitored (present, 25), with 
25 more added every 3 years thereafter. Included 
in the categories of contaminants are inorganic 
chemicals, synthetic organic chemicals, volatile or- 
ganic chemicals, microbiological parameters, ra- 
dionuclides, and disinfection by-products such as 
trihalomethanes. (2) Best available technologies 
(BATs) will be designated for each of the contami- 
nants. Granular activated carbon treatment may 
become more widely used. (3) Criteria for filtration 
and disinfection of surface water supplies will be 
specified. Of the 1200-1500 unfiltered surface sup- 
plies nationwide, many will have to install addi- 
tional equipment or apply for an exemption. These 
requirements are aimed at control of Giardia and 
viruses. (4) Wellhead protection programs are to 
be implemented by the states. (5) Monitoring of 
unregulated contaminants must be conducted. 
Findings will be reported at least once every 5 
years, more frequently for large utilities and those 
with raw water of poor quality. (6) Lead pipes, 
solder, and flux are banned. Maximum civil penal- 
ties have been increased from $5,000 to $25,000 per 
day whether the failure to comply is willful or not. 
(Cassar-PTT) 

W88-06002 


ASSESSING UNFILTERED WATER SUPPLIES, 
Oregon State Health Div., Portland. 

D. E. Leland, and P. A. Berg. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 1, p 36-36, January 1988. 
9 fig, 4 tab, 1 ref, append. 


Descriptors: *Water pollution sources, *Water 
treatment, *Data collections, *Filtration, *Disin- 
fection, *Water quality standards, *Safe Drinking 
Water Act, *Water quality, Legislation, Oregon, 
Surface water, Giardia, Water quality, Coliforms, 
Bacteria, Turbidity, Water quality control, Water- 
shed management, Diseases. 


The quality of three unfiltered surface water sup- 
plies in Oregon was evaluated for two purposes: 
(1) to determine if they could meet the criteria for 
remaining unfiltered under the 1986 amendments 
to the Safe Drinking Water Act and (2) to deter- 
mine what documentation is needed to prove the 
safety of their supplies. The assessment was con- 
cerned with source water quality, the disinfection 
system, watershed management, a sanitary survey 
of the water system facilities, the history of water- 
borne disease outbreaks, the status of system com- 
pliance, and operations. The three example systems 
could not be definitively evaluated under the sur- 
face water treatment rule. General conclusions 
were that considerably increased monitoring ef- 
forts are necessary, additional staff and budget 
must be increased to collect this information, and 
only the highest quality water sources will be able 
to remain unfiltered. Data that should be acquired 
for future use are turbidity, flow metering, and 
disinfectant residual (all continuously recorded); 
weekly coliform counts; CT value (concentration x 
contact time of disinfectant), temperature, and pH 
(all daily); and contact time for a range of flow 
rates. A bibliography lists resources for unfiltered 
surface water supplies. The states must complete 
their review of unfiltered systems by July 19, 1990. 
Filtration must be installed where needed by De- 
cember 19, 1991. (Cassar-PTT) 
-06003 


ENFORCEMENT: USEPA TURNS UP THE 
HEAT, 
Pierce, Atwood, Scribner, Allen, Smith, and Lan- 
caster, Portland, ME. 

For primary bibliographic entry see Field 5G. 
W88-06004 


IMPLEMENTING A LEAD SOLDER BAN, 
Portland Bureau of Water Works, OR. 

J. Glicker, and D. Stewart. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, NO.1, p 50-52, January 1988. 1 


tab, 9 ref. 


Descriptors: *Water quality control, *Water pollu- 
tion sources, *Lead, *Drinking water *Standards, 
*Heavy metals, *Safe Drinking Water Act, Metals, 
Portland, Oregon, Pipes, Solder. 


Oregon established a ban on lead solder and pipes 
in water systems in 1984. Its provisions are similar 
to the ban included in the 1986 amendments to the 
Safe Drinking Water Act. Solder containing 
>0.2% lead may not be used in potable systems 
and lines. In addition, all lead services must be 
removed from water systems on a schedule ap- 
proved by the health division. In spite of consider- 
able press coverage during the two years of hear- 
ings, many homeowners and plumbers were un- 
aware of the new regulations. An educational pro- 
gram featuring speakers, newsletter inserts, plumb- 
ing inspector involvement, and special mailings 
was instituted. To combat the resistance to the ban, 
an enforcement program was developed with pen- 
alties of a $1500 fine and loss of plumbing license. 
To test for solder composition in the field, a test kit 
was prepared. Cost increases due to the non-lead 
solder have not materialized because the slightly 
higher price of the tin-antimony solder is offset by 
less wastage. Although professional plumbers 
learned how to install copper piping with the new 
solder, homeowners did not readily learn the nec- 
essary skills. (Cassar-PTT) 

W88-06005 


INTERNATIONAL STANDARDS FOR DRINK- 
ING WATE 


For primary bibliographic entry see Field 5G. 
W88-06006 


AWWARF TRIHALOMETHANE SURVEY, 
Southern California Metropolitan Water District, 
Los Angeles. 

For primary bibliographic entry see Field 5G. 
W88-06007 


DISINFECTING WATER WITH A MIXTURE 
OF FREE CHLORINE AND ORGANIC N-HA- 
LAMINE, 

Auburn Univ., AL. Dept. of Chemistry. 

S. D. Worley, and D. E. Williams. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 1, p 69-71, January 1988. 
1 fig, 1 tab, 26 ref. 


Descriptors: *Water treatment, *Disinfection, 
*Chlorination, Halamines, Compound I, Chlorodi- 
methyl oxazolidinone, Hypochlorites, Calcium hy- 
pochlorite, Potable water, Swimming pools. 


A mixture of Compound I (3-chloro-4,4’-dimethyl- 
2-oxazolidinone) and free chlorine (from calcium 
hypochlorite) was an effective water disinfectant. 
Free chlorine provided rapid initial disinfection; 
the organic halamine maintained efficacy over a 
long period. Staphylococcus aureus was used as 
the challenge organism. Synergism was evident. 
For example, at pH 4.5 both free chlorine (0.45 
mg/liter) and the mixture containing 0.45 mg free 
chlorine/liter plus 4.55 mg combined chlorine/liter 
from Compound I killed S. aureus in <1 min of 
contact time. However, when the total chlorine 
concentration was reduced to | mg/liter, the mix- 
ture effected a complete kill at 20 min, whereas the 
two pure components required <120 min. In gen- 
eral, the mixtures and pure Compound I killed 
bacteria more efficiently at pH 7.0 than at pH 4.5. 
Compound I was considerably less stable at pH 
9.5, at which it degraded appreciably. The higher 
the ratio of free chlorine from hypochlorite to 
chlorine from Compound I, the shorter the initial 
disinfection interval and the lower the residual 
chlorine at the end of the experiment. Possible 
applications for this disinfection system are swim- 
ming pools and remote potable water supplies. 
(Cassar-PTT) 

W88-06008 


SELECTING COAGULANT, FILTRATION, 
AND SLUDGE-CONDITIONING AIDS, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Delaware Univ.. Newark. Dept. of Civil Engineer- 
ing. 

S. K. Dentel. J. J. Resta, P. V. Shetty, and T. A. 
Bober. 

Journal of the American Water Works Association 
JAWWAS. Vol. 80. No. 1, p 72-84. January 1988. 
13 fig. 6 tab, 81 ref. 


Descriptors: *Water treatment, *Coagulation, *Fil- 
tration, *Sludge conditioning, Polymers, Sludge 
drying, Dewatering, Sedimentation, Alum, Jar 
tests. 


Methods were evaluated for comparing the effec- 
tiveness of aids to coagulation, sedimentation, fil- 
tration, and sludge conditioning in water treat- 
ment. A procedures manual for selecting optimal 
polymers and dosages was developed. For coagu- 
lation-sedimentation aids, an acrylic plastic 2-liter 
square jar was recommended. Conditions in the jar 
test were duplicated as closely as possible; the most 
important factors were order of adding chemicals 
and mixing conditions. For filtration aids both 
bench-scale filtration apparatus and paper filtration 
were examined. The paper filter test did not pro- 
vide useful filtered turbidity values but did show 
trends in filtration time that were somewhat con- 
sistent with the initial settled turbidity. Six filter 
papers gave various turbidities and filtration time, 
but all six indicated the same trends in turbidity 
and filtration time versus polymer dosage and thus 
the optimum polymer dosage. Four containers 
were evaluated for use in the determination of 
sludge volume after settling: flat-bottomed jar-test 
containers, pyramid-shaped jars with tapered and 
graduated bottoms, graduated cylinders, and 
Imhoff cones. All were compatible with the 2-liter 
jar-test volume and use of supernatant for filterabi- 
lity assays. However, the Imhoff cone was prefera- 
ble to the other containers. (Cassar-PTT) 
W88-06009 


TECHNICAL AND ECONOMIC ADVANTAGES 
OF PRODUCING AND APPLYING OZONE AT 
HIGH CONCENTRATIONS, 

Brown, Boveri and Co., Zurich (Switzerland). 

M. Fischer, H.-P. Klein, P.-A. Liechti, and P. 
Dyer-Smith. 

Ozone Engineering OZSEDS, Vol. 9, No. 2, p 93- 
108, 1987. 8 fig, 6 ref. 


Descriptors: *Water treatment, *Ozone, *Disinfec- 
tion, Oxidation, Cost analysis, Dordrecht Water 
Treatment Plant, Netherlands, Jedda, Saudi 
Arabia, Water reclamation, Wastewater renova- 
tion, Los Angeles Water Works, California. 


Ozone can be generated in concentrations up to 3.5 
wt% in air and 7 wt% in oxygen at low specific 
energy consumption with proper cooling of the 
generator. These concentrations are about twice 
that of many generators in common use. The 
higher concentrations improve the transfer effi- 
ciency and reaction kinetics in water treatment. 
The advantages of the higher concentrations of 
ozone are demonstrated in examples of three treat- 
ment plants. In the Los Angeles Water Works 
ozone acts as a predisinfectant, supports microfloc- 
culation, enhances filter performance, and guaran- 
tees good taste and odor in the effluent. It uses an 
ozone concentration of 6 wt%, resulting in an 
absorption efficiency of 95%. It is not necessary to 
recirculate the nontransformed oxygen. The G. E. 
B. Dordrecht plant in the Netherlands, uses some- 
what polluted Meuse River water of variable or- 
ganic content. Ozonation takes place after coagula- 
tion and filtration. The ozone generator can handle 
water flow variations from 500 to 2160 cu m per 
hour and ozone dosages of | to 3 g/cu m. At the 3 
mg/cu m ozone demand, increasing the ozone con- 
centration from | wt% to 3 wt% produces savings 
of 15%. A plant for treating secondary wastewater 
effluent is being constructed in Jeddah, Saudi 
Arabia, using ozonation at a concentration of 13 
mg/liter after residence in equalization basins. Spe- 
cial considerations are the hot, humid, and salty air 
in this area, requiring efficient cooling for the 
ozone generator. (Cassar-PTT) 

W88-06018 


OZONATION OF DRINKING WATER: A 
DESIGN METHODOLOGY. I. BACKGROUND 
AND DESIGN RATIONALE, 

Michigan Univ., Ann Arbor. Dept. of Environ- 
mental and Water Resources Engineering. 

D. Grasso. 

Ozone Engineering OZSEDS, Vol. 9, No. 2, p 
109-124, 1987. 1 fig, 33 ref. 


Descriptors: *Water treatment, *Ozonation, *Dis- 
infection, Oxidation, Organic compounds, Trihalo- 
methanes, Chlorinated hydrocarbons, Design crite- 
ria. 


Pre-design considerations common to ozonation 
design processes are reviewed and design proce- 
dures for ozone generation systems and contacting 
systems are described. Some of the major findings 
which affect the design of ozonation processes are 
as follows: (1) Dissolved ozone may react along 
two pathways: directly with dissolved solutes or 
by spontaneous decomposition. (2) Ozone decom- 
position may be catalyzed by hydroxide ions, re- 
sulting in chain reactions. (3) Ozone may react 
with scavengers (non-target compounds). (4) Preo- 
zonation of raw water tends to reduce the potential 
for forming trihalomethanes for some organic com- 
pounds and lower with other types of compounds. 
(5) Humic substances react with ozone by oxida- 
tive degradation or oxidative coupling followed by 
degradation. They are not totally degraded but 
shift to lower molecular weights. (6) Taste and 
odor control are effectively achieved by ozonation. 
(7) Microflocculation and turbidity removal are 
facilitated by ozonation, except in waters deficient 
in suspended particles. Some of the considerations 
in designing ozone generation equipment concern 
the gas to be used (air, oxygen-enriched air, or 
oxygen); elimination of oil, dust, and moisture from 
the gas stream; control of the feed.gas dew point 
(preferably below -60 F); provision for duplication 
of critical elements in the production train; com- 
patibility of the required voltages for ozone gen- 
eration with conventional electric sources; heat 
dissipation for transformers; a gas flow rate high 
enough to assure minimum temperature production 
and maximum conversion to ozone. The equipment 
for contacting ozone with the raw water must be 
made of oxidation-resistant stainless steel, glass or 
Teflon. A check valve should be installed in the 
gas feed line before the contactor. Many systems 
for the actual contacting of ozone with the liquid 
are satisfactory if properly designed. One study 
found the counter-current bubble diffuser most 
cost-efficient and efficacious. Design criteria for 
one contactor are not applicable to other types. 
Scaleup should be based on complete mass balance 
equations which account for both mass transfer 
and chemical reactions. (See also W88-06020) 
(Cassar-PTT) 

W88-06019 


OZONATION OF DRINKING WATER: A 
DESIGN METHODOLOGY. II. MASS TRANS- 
FER AND CONTACTING, 

Michigan Univ., Ann Arbor. Dept. of Environ- 
mental and Water Resources Engineering. 

D. Grasso. 

Ozone Engineering OZSEDS, Vol. 9, No. 2, p 
125-140, 1987. 3 fig, 10 ref. 


Descriptors: *Water treatment, *Ozonation, *Dis- 
infection, Oxidation, Design criteria, Mixing, Mass 
transfer, Kinetics, Mathematical models, Model 
studies. 


Since the partial pressures attainable with present 
ozone generation equipment are low, mass transfer 
of ozone into the aqueous phase is the most critical 
step in the design and operation of an ozonation 
system. Basic principles and equations for mass 
transfer are described. Several mathematical 
models are given which can predict mass transfer 
coefficients for two common ozone contactor 
types: diffused bubble columns and mechanically 
agitated vessels. Other types of contactors, not 
widely used in ozonation, are the negative pressure 
contactor and the packed tower contactor. (See 
also W88-06019) (Cassar-PTT) 
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CELLULAR TOXICITY AND MUTAGENICITY 
ASSAYS FROM ON-SITE SAMPLING OF 
DRINKING WATER TREATMENT PLANTS 
USING MULTISTAGE OZONATION, 

Institut des Sciences de I'Ingenieur, Vandoeuvre- 
les-Nancy (France). 

P. Hartemann, C. Danglot, M. M. Bourbigot, L. 
Pottenger, and A. Elias. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 3, p 179-194, 1987. 6 fig, 1 tab, 26 ref. 


Descriptors: *Water treatment, *Ozonation, *Dis- 
infection, Oxidation, Mutagens, Ames test, Acti- 
vated carbon, Adsorption, Organic compounds, 
Filtration. 


Studies were carried out at a drinking water treat- 
ment plant in the Paris, France, area to study the 
effects of ozonation on cytotoxic and mutagenic 
substances in the treatment stream. This plant used 
ozone at three stages: preozonation of raw water 
from the River Oise, ozonation after flocculation 
and sand filtration, and ozonation after activated 
carbon filtration. Tests used were (1) toxicity to 
Hela cells after XAD resin concentration, (2) mu- 
tagenesis to Salmonella Ames strains and (3) muta- 
genesis to mammalian cells V79 HGPRT system. 
The initial cytotoxicity and mutagenic or promoter 
activity of the raw water had been reduced after 
the ozonation and sand filtration step but was 
totally eliminated after activated carbon treatment. 
Reduction of cytotoxicity was greater at higher 
doses of ozone and longer contact times. A weak 
ozonation of | g per cu m for 10 min contact time 
did not modify the level of toxicity. (Cassar-PTT) 
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DETERMINATION OF NITROUS OXIDE AND 
DINITROUS PENTOXIDE CONCENTRA- 
TIONS IN THE OUTPUT OF THE AIR-FED 
OZONE GENERATORS OF HIGH POWER 
DENSITY, 

Brown, Boveri Research Center, Baden (Switzer- 
land). 

U. Kogelschatz, and P. Baessler. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 3, p 195-206, 1987. 4 fig, 2 tab, 19 ref. 


Descriptors: *Water pollution sources, *Water 
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The concentrations of nitrous oxide (N20) and 
nitrogen pentoxide (N205) were determined in the 
output of air-fed ozone generators. Infrared ab- 
sorption spectroscopy determined that the concen- 
tration of these compounds depended on geometri- 
cal parameters and the discharge power, air flow, 
cooling temperature, and pressure. For typical op- 
erating conditions of a high power ozone genera- 
tor, the following values (in mg/liter) were ob- 
tained: ozone, 20 (9460 ppm); nitrous oxide, 0.17 
(90 ppm); and nitrogen pentoxide, 0.46 (97 ppm). 
These values were obtained at a frequency of 800 
Hz, pressure of 2.7 bar, and a cooling temperature 
of 10 C. Raising the cooling temperature to 26 C 
increased the N2O5 concentration to 120 ppm and 
had practically no influence on N2O concentra- 
tion. A trace of humidity in the feed air reduced 
the N205 to nitric acid. In discharge poisoning 
mode, in which high specific energies cause no 
further ozone to be generated and all previously 
generated ozone to be destroyed, all N2O5 de- 
cayed to NO and NO2. It was estimated that a 
typical ozonation dose of 1 mg ozone per liter in 
drinking water treatment would introduce <10 
micrograms N2O and about 20 micrograms N205 
into one liter of drinking water. N2O (laughing 
gas) is relatively stable and nontoxic, whereas 
N205 forms nitric acid upon contact with water. 
(Cassar-PTT) 
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CORRELATIONS BETWEEN CHEMICAL 
STRUCTURE AND OZONATION KINETICS: 
PRELIMINARY OBSERVATIONS, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

For primary bibliographic entry see Field 5D. 
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OZONE AND OXYGEN ABSORPTION IN 
DOWNFLOW BUBBLE COLUMNS, 
Hoechst A.G., Frankfurt-am-Main 
F.R.). Verfahrenstechnik. 

P. Herbrechtsmeier, H. Schafer, and R. Steiner. 
Ozone Science and Engineering OZSEDS., Vol. 9, 
No. 3, p 217-232, 1987. 9 fig, 10 ref. Federal 
German Minister of Research and Technology 
grant No. 02-WT-904. 


(Germany. 


Descriptors: *Water treatment, *Wastewater treat- 
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In the downflow bubble column, higher mass 
transfer areas in the region of high liquid through- 
puts were obtained than with other gas/liquid con- 
tactors, for example the bottom-sparged bubble 
column and the loop-type reactor. Experiments 
were carried out with columns of 150, 250, 300, 
and 600 mm diameter. The specific interfacial area 
was shown to be a function of the power intro- 
duced into the reactor, known as the energy dissi- 
pation rate. The interfacial area increased with the 
energy dissipated per unit volume up to the flood 
point with an exponent of about 1. At a given rate 
of energy dissipation low flow rates produced the 
largest interfacial areas. Therefore, best operating 
conditions were defined as follows: as near to the 
flood point as possible, for safety reasons 80% of 
the maximum gas rate. The gas absorption capacity 
of downflow bubble columns was found to be 
proportional to the gas inlet concentration and the 
column diameter. Pressure exerted the greatest in- 
fluence, the exponent being 1.5. Other crucial fac- 
tors were the degree of absorption and the chosen 
number of stages of the cascade downflow column. 
Compared with conventional bubble columns, the 
interfacial area of the downflow bubble column 
was 5 times greater because of higher relative gas 
holdup and suppression of bubble coalescence. 
(Cassar-PTT) 
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OZONATION OF AQUEOUS SOLUTIONS OF 
NITROGEN HETEROCYCLIC COMPOUNDS: 
BENZOTRIAZOLES, ATRAZINE AND AMI- 
TROLE, 

Poitiers Univ. (France). Lab. de Chimie de I"Eau et 
des Nuisances. 

B. Legube, S. Guyon, and M. Dore. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 3, p 233-246, 1987. 9 fig, 5 tab, 11 ref. 
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Aqueous solution of four heterocyclic nitrogen 
compounds were ozonated to determine their reac- 
tivities toward ozone and to identify their reaction 
products. Amitrole (5-membered ring, 3-amino 1- 
H-1,2,4-triazole) was highly reactive, atrazine (6- 
membered ring, 2-chloro-4-ethylamino-6-isopropy- 
lamine-s-triazine) was poorly reactive, and the ben- 
zotriazoles (l-methyl- and 5-methylbenzotriazole, 
benz-fused, 5-membered rings) were intermediate 
in reactivity. Reactions were carried out at room 
temperature and at a slightly acidic pH. Ozone 
concentrations (mol/mol) applied to produce 
100% disappearance of the nitrogen compounds 
were as follows: 5-methyl benzotriazole, 3.6; 1- 
methyl benzotriazole, 5.4; amitrole, 2.6; and atra- 
zine, 25.0. With amitrole the ring was broken, 
producing formamide as the main product. Atra- 
zine ozonation did not open the ring structure. In 
this case the byproducts were mono-, di-, and 
trioxotriazines. (Cassar-PTT) 


DESTRUCTION OF VOLATILE ORGANIC 
CONTAMINANTS IN DRINKING WATER BY 
OZONE TREATMENT, 
Environmental Protection Agency, 
OH. Drinking Water Research Div. 
C. A. Fronk. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 3, p 265-288, 1987. 2 fig, 5 tab, 41 ref. 
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carbons, Aromatic compounds, Volatile organic 
compounds, Trihalomethanes, Aliphatic com- 
pounds. 


Pilot-plant ozone treatment tests were conducted 
on 29 volatile organic contaminants in water. 
These were grouped as alkanes (methylene chlo- 
ride, carbon tetrachloride, chloroform and other 
trihalomethanes, dichloroethanes, trichloroethanes, 
and dichloropropane); aromatics (benzene, toluene, 
xylenes, ethyl- and diethylbenzenes, chloroben- 
zene, dichlorobenzenes, and_trichlorobenzenes); 
and alkenes (vinyl chloride, dichloroethylenes, 
trichloroethylene, and tetrachloroethylene). Aro- 
matic compounds and alkenes were readily re- 
moved by ozonation (<90% except for trichloro- 
benzene at 74% and tetrachloroethylene at 72%); 
alkanes were poorly removed (0-12%). Efficiency 
of destruction of aromatic compounds and alkenes 
improved with increasing applied ozone dosage, 
and for some alkanes, with increasing pH. Halogen 
substitution in the alkenes caused decreasing ozone 
destruction with increasing number of halogen sub- 
stituents. Methyl substituents had little effect on 
improving the reactivity of the aromatic com- 
pounds. Destruction of the organic compounds 
was generally unaffected by water quality, with a 
few exceptions. Rate constants in the literature 
were generally correlated with the effectiveness of 
ozonation. (Cassar-PTT 
27 


MASS BALANCE ANALYSIS OF OZONE IN 
CONVENTIONAL BUBBLE CONTACTORS, 
Institut National des Sciences Appliquees, Tou- 
louse (France). Dept. ‘Genie des Procedes Indus- 
triels’. 

M. Roustan, J. P. Duguet, B. Brette, E. Brodard, 
and J. Mallevialle. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 3, p 289-297, 1987. 3 fig, 5 tab, 7 ref. 
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Ozone mass balances were calculated from studies 
in a commercial-scale bubble contactor in a water 
treatment plant. These values provided useful in- 
formation on ozone utilization. Oxidation kinetics 
did not appear to have a significant effect on the 
ozone mass transfer coefficient. Gas and liquid 
flow rates and the inlet ozone concentrations in the 
gas were varied. From these data it was possible to 
determine the mass transfer coefficient, the ozone 
consumption, and the transfer efficiency. Design of 
a similar ozone contactor with an identical gas 
diffusion system can be calculated using the fol- 
lowing parameters: kinetic constant of ozone con- 
sumption, desired ozone residual, liquid flow rate, 
and inlet ozone concentrations in the gas phase. 
Some of the design criteria which can be obtained 
are optimal reactor area, height of water, gas flow 
rate to be introduced, and outlet ozone concentra- 
tion in the gas phase. (Cassar-PTT) 
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RELATIONS BETWEEN DRINKING WATER 
MUTAGENICITY AND WATER QUALITY PA- 
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National Public Health Inst., Kuopio (Finland). 
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T. Vartiainen and, and A. Liimatainen. 
Chemosphere CMSHAF, Vol. 17, No. 1, p 189- 
202, 1988. 4 fig, 4 tab, 43 ref. 
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The formation of mutagenic activity in drinking 
waters containing various amounts of organic 
matter was studied in Finland. It was found possi- 
ble to model the mutagenicities of chlorinated 
drinking waters as a function of the total organic 
carbon (TOC), of the chlorine dose, and as a minor 
factor, of the amount of ammonia. The equation 
was the sum of the two chlorination steps, each of 
them of the same form: (mutagenicity in TA 
100)= A(l-e to the minus kc), where 


c=(TOC\(CI2). Here (TOC) is the concentration 
of total organic carbon and (C12) the chlorine dose, 
in units of mg per liter; A and k are constants. The 
regression coefficient R for the measured mutagen- 
icities in TA 100 and the modeled mutagenicities 
was 0.854 in 86 drinking water samples. Ozone or 
chlorine dioxide preoxidation combined with chlo- 
rine postdisinfection resulted in lower mutagenici- 
ties than if chlorine was used in both steps. The 
mutagenicities were slightly higher in winter than 
in summer. (Author's abstract) 
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BASIC PRINCIPLES OF UV-DISINFECTION 
OF WATER, 

Nederlandse Philips Bedrijven B.V., Eindhoven. 
Philips Lighting Div. 

C. C. E. Meulemans. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 4, p 299-314, 1987. 5 fig, 2 tab, 29 ref. 
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Ultraviolet radiation disinfection of drinking water 
does not produce toxic chlorinated organic chemi- 
cals as does chlorination. The germicidal effective- 
ness of UV radiation is in the 180-320 nm region, 
optimum 265 nm. A low-pressure mercury arc is 
effective for germicidal applications because 95% 
of the energy radiated by this source is at the 
253.7-nm line. When microorganisms are subjected 
to UV radiation, they are not all inactivated at 
once, but a constant fraction of the present living 
number dies in each increment of time. The surviv- 
al ratio can be calculated from a formula using the 
exposure time, the effective irradiance intensity, 
and a constant depending on the sensitivity of the 
species. With viruses activation usually occurs 
with one hit. However, with bacteria a shouldered 
survival curve is seen; this means that more than 
one hit is necessary for inactivation or that reacti- 
vation mechanisms are opposing the UV inactiva- 
tion. Destruction of a microorganism is the result 
of UV radiation hitting one or more targets such as 
DNA, RNA, or enzymes. Those microorganisms 
which are more resistant to inactivation are algae, 
gram-positive bacteria, and spore-forming bacteria. 
A microorganism may be spared if it is shaded by 
another particle during UV exposure. UV radi- 
ation can act as a Catalyst in oxidation reactions 
with ozone or hydrogen peroxide to decrease the 
total alorganic carbon. The more turbid the water 
to be treated, the more radiation intensity is re- 
quired. Lamps should not be immersed in the 
water. The decrease of radiation intensity with 
lamp age must be considered. One disadvantage of 
UV disinfection is that the destroyed organisms are 
not removed from the treated water. (Cassar-PTT) 
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CHEMISTRY OF WATER TREATMENT PROC- 
ESSES INVOLVING OZONE, HYDROGEN 
PEROXIDE AND ULTRAVIOLET RADIATION, 
California Univ., Los Angeles. School of Public 
Health. 

W. H. Glaze, J.-W. Kang, and D. H. Chapin. 
Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 4, p 335-352. 1987. 7 fig, 2 tab, 44 ref. EPA 
grant DR-813188. 
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Several advanced oxidation systems are described: 
ozone with hydroxyl ion (at high pH), ozone with 
hydrogen peroxide, ozone with ultraviolet’ radi- 
ation, and hydrogen peroxide with ultraviolet radi- 
ation. These processes all involve the generation of 
hydroxyl radicals. Of the four processes, the 
ozone-hydrogen peroxide process should have a 
high yield of hydroxyl radicals, is most amenable 
to adaptation in existing water treatment plant 
designs, and should be relatively cost-effective. 
The ozone-ultraviolet process is difficult to use on 
a large scale but may be useful for small water and 
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wastewater treatment plants, particularly when the 
substrates are strong UV absorbers. Studies with 
trichloroethylene in water treated by ozone with 
ultraviolet radiation show that both oxidation and 
photolysis are involved. The hydrogen peroxide 
with ultraviolet radiation process is presently im- 
practical for treating drinking water because the 
exceptionally low molar extinction coefficient of 
hydrogen peroxide causes this substance to accu- 
mulate to unacceptable levels. (Cassar-PTT) 
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OXIDATION BY UV AND OZONE OF ORGAN- 
IC CONTAMINANTS DISSOLVED IN DEION- 
IZED AND RAW MAINS WATER, 

Electricity Council Research Centre, Capenhurst 
(England). 

P. D. Francis. 

Ozone Science and Engineering OZSEDS, Vol. 9, 
No. 4, p 369-390, 1987. 13 fig, 2 tab, 22 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Fate of pollutants, *Oxidation, *Ozonation, *Or- 
ganic compounds, *Ultraviolet radiation, Chlorin- 
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Trichloroethylene, Chloroform, Carbon tetrachlo- 
ride, Trihalomethanes, Radiation. 


Model organic contaminants (ethylene glycol, 
glycerol, 1,1,2-trichloroethylene, chloroform, and 
carbon tetrachloride) were added to deionized pre- 
treated water and to raw water. Then the solutions 
were treated with ultraviolet light and ozone. The 
process involved injecting gaseous ozone followed 
by irradiation with ultraviolet light. The concen- 
tration of ethylene glycol (4.4 ppm) was reduced 
by 25% during the first hour of ozone treatment in 
raw water and <10% during the first 150 min in 
pretreated water. Adding UV radiation to ozona- 
tion reduced the ethylene glycol TOC level to near 
zero in 200 min (raw water) and 225 min (pretreat- 
ed water). With glycerol at 13 ppm in pretreated 
water ozonation alone for 270 min caused a 15% 
drop in TOC; addition of UV radiation eliminated 
the glycerol in additional 50 min. Reduction of 28 
ppm 1,1,2-trichloroethylene (TCE) in pretreated 
water was appreciably faster due to the presence of 
the double bond. Ozonation of TCE degraded all 
but 25% within 60 min in pretreated water and all 
but 30% within 150 min in raw water. Addition of 
UV radiation quickly removed the remaining TCE 
in about 20 min. Chloroform was used at two 
concentrations, 15 and 30 ppm. Ozonation alone 
had little effect on the chloroform concentration 
over a 100 min period. Addition of UV radiation 
caused the chloroform in the pretreated water to 
oxidize rapidly within the next hour and the chlo- 
roform in the raw water to reach zero concentra- 
tion after 500 min. UV radiation alone removed 
most of the chloroform with 2 hr. Carbon tetra- 
chloride at 13 ppm in pretreated water showed 
very little degradation after 150 min. of ozonation. 
Addition of UV radiation to the ozonation caused 
a drop to 10% of the original concentration after 
230 min. Maximum reduction of organic contami- 
nants was obtained when all the ozone was inject- 
ed upstream rather than into the base of the reac- 
tor. (Cassar-PTT) 
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APPLICATION OF OXIDATION BY A COM- 
BINED OZONE/ULTRAVIOLET RADIATION 
SYSTEM TO THE TREATMENT OF NATURAL 
WATER, 

Centre de Recherche de Maisons-Laffitte (France). 
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Ozone Science and Engineering OZSEDS, Vol. 9, 
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Use of ozone and ultraviolet radiation together 
effectively removed ozone-refractory organic ma- 
terials from three types of water: filtered river 
water, river water enriched with humic acids, and 
pond water with low alkalinity and high humic 
acid concentration. The main parameters affecting 
the efficiency of the ozone-UV system were ozona- 


tion rate, average UV radiation intensity, pH, alka- 
linity, and the type of compound to be oxidized. 
The ozone-UV process was not efficient in remov- 
ing TOC from Seine River water, which is defi- 
cient in humic matter; only 30% was removed 
using 1340 Wh/g of energy. In the weakly bicar- 
bonated pond water with a high level of humic 
matter the ozone-UV system economically re- 
moved 65% of the TOC using only 775 Wh/g of 
power. The ozone-UV system was not suitable for 
removal of saturated, volatile, organohalogen com- 
pounds. Using 25 Wh/cu m in a packed stripping 
tower produced removal equivalent to 290-380 
Wh/cu m used in the ozone-UV system. (Cassar- 
PTT) 
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ELIMINATION OF VOLATILE POLLUTANTS 
FROM WATER, 

Turku Univ. (Finland). Dept. of Public Health. 
R. Kroneld, and M. Reunanen. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 54-59, 
January 1988. 3 fig, 14 ref. 
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The possibility and methods of eliminating volatile 
organic pollutants from water is discussed. An 
apparatus to eliminate volatile pollutants, EVP, 
was developed for use during distillation. Gas dis- 
persion is used as a method of increasing evapora- 
tion of fugacious organic material. A stream of gas 
directed against the feed-water during distillation 
gives more efficient elimination of volatile pollut- 
ants. The reduction for the total concentration of 
substances using one apparatus was 75%. For two 
apparatuses the reduction for total concentration 
was 90%. The reduction of non-treated distillate 
was only 35%. The elimination of trichlorometh- 
ane, dibromochloromethane, and dichlorobromo- 
methane was not significant for distillation alone, 
while it was highly significant compared to the 
feed-water after EVP treatment. Elimination of 
tetrachloroethane, xylene, and toluene from the 
non-treated distillate was significant and highly 
significant for 1,1,1-trichloroethane and, after EVP 
treatment, highly significant for all four substances. 
It is concluded that EVP treatment is highly effi- 
cient in eliminating the tested volatile pollutants 
from the feed-water. (Alexander-PTT) 
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ENHANCED DEGRADATION OF HALOGE- 
NATED HYDROCARBONS IN A WATER-PHO- 
TOLYSIS SYSTEM, 

Harbor Branch Oceanographic Institution, Inc., 
Ft. Pierce, FL. 

T. C. Wang, and C. K. Tan. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 40, No. 1, p 60-65, 
January 1988. 4 fig, 7 ref. 
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The results of a study of reduction of trichloroeth- 
ylene (TCE) and trihalomethanes (THM) in a 
water-photolysis system are reported. TCE and 
THM were chosen because these compounds have 
posed a potentially serious environmental problem 
in both natural and drinking waters. In this photo- 
system, the chromophore, acts as a photosensitizer 
and absorbs a photon. The excited state chromo- 
phore reacts with an electron relay, methyl! violo- 
gen, and transfers an electron to methyl viologen. 
Platinum catalyzes the reaction of reduced methyl 
viologen (MV +) with water and thus produces 
hydrogen. In this water-photolysis system, the hy- 
drogen atoms generated can be an active species 
for hydrogenation and hydrogenolysis reactions. 
With the presence of halogenated methane com- 
pounds (CHX3), consecutive displacement of ha- 
lides (X) by metal-bonded hydrogen atoms could 
lead to the formation of methane. Bromoform was 
approximately 50% degraded after 20 hr of irradia- 
tion. Trichloroethylene could also be reduced in 


the system. The success of mercury lamp irradia- 
tion could lead to studies of natural sunlight as an 
irradiation source. Furthermore, this photolysis 
system can be used for reduction of halogenated 
compounds with the presence of the finely dis- 
persed platinum particles. Addition of zinc to the 
photolysis system increases the degradation rate of 
these substrates and the oxidized hydroxide, 


Zn(OH)2, can be reclaimed as a chemical feed- 
stock. Other active metals such as magnesium and 
aluminum with higher electrode potential could 
also be used as a reducing agent to enhance the 
degradation. (Alexander-PTT) 
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MUTAGENICITY OF PRODUCTS FORMED 
BY OZONATION OF NAPHTHORESORCIN- 
OL IN AQUEOUS SOLUTIONS, 

Setsunan Univ., Neyagawa (Japan). Div. of Envi- 
ronmental Health. . 

Y. Sayato, K. Nakamuro, and H. Ueno. 

Mutation Research MUREAYV, Vol. 189, No. 3, p 
217-222, November 1987. 4 fig, 28 ref. 
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The mutagenicity of products formed by ozonation 
of naphthoresorcinol in aqueous solution was as- 
sayed with Salmonella typhimurium strains TA97, 
TA98, TA102 and TA104 in the presence and 
absence of S9 mix from phenobarbital- and 5,6- 
benzoflavone-induced rat liver. Ozonated naphtho- 
resorcinol was mutagenic in TA97, TA98, TA100 
and TA104 without S9 mix. By the addition of S9 
mix, the mutagenic activity of ozonated naphtho- 
resorcinol was markedly suppressed in TA98 and 
TA100, but became positive in TA102. High-per- 
formance liquid chromatography (HPLC) after 
derivatization to 2,4-dinitrophenylhydrazonnes 
demonstrated the formation of glyoxal as an ozona- 
tion product of naphthoresorcinol. Ion chromatog- 
raphy technique also demonstrated the formation 
of o-phthalic acid, muconic acid, maleic acid, mes- 
oxalic acid, glyoxylic acid and oxalic acid as ozon- 
ation products. The mutagenicity assays of these 
identified products with five Salmonella strains 
showed that glyoxal and glyoxylic acid were di- 
rectly mutagenic; the former in TA100, TA102, 
and TA104, the latter TA97, TA100 and TA104. 
In the presence of S9 mix, glyoxylic acid gave a 
positive response of mutagenicity for TA102. The 
experimental evidence supported the theory that 
glyoxal and glyoxylic acid may contribute to the 
mutagenicity of ozonated, naphthoresorcinol. (Au- 
thor’s abstract) 
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W. Neng, W. Shusen, H. Guangxin, X. Rongman, 
and T. Guangkun. 

Bulletin of the World Health Organization 
a Vol. 65, No. 4, p 503-506, 1987. 1 fig, 3 
tab, 2 ref. 


Descriptors: *Human diseases, *Drinking water, 
*Water quality, *Mosquitoes, *Catfish, *Pest con- 
trol, China, Dengue fever, Public health, Food 
chain. 


In 1980-81 an outbreak of dengue fever occurred in 
Guangdong province and in Guangxi-Zhuang au- 
tonomous region in the central-southern part of 





China. Subsequently. a nationwide survey indicat- 
ed that the vector of the disease, Aedes aegypti. 
was confined to the coastal strip of Guangdong 
and Guangxi-Zhuang. Since the first case in the 
outbreak occurred in Guangxi-Zhuang. a commu- 
nity-based program to control A. aegypti was set 
up in eight fishing villages of this region where the 
mosquito was breeding in household water con- 
tainers. The principal method of control was use of 
the indigenous edible fish Clarias fuscus (Chinese 
cat fish), which is highly larvivorous and tolerant 
of harsh environmental conditions. Each container 
was stocked with a young fish, which could sur- 
vive there for periods of up to a year. A team of 
primary medical personnel (barefoot doctors) 
made sure that the program was correctly imple- 
mented. The program was monitored from 1981 to 
1985 in three of the villages, and the results indicat- 
ed that the Breteau index remained at a low level 
throughout this period. (Author's abstract) 
W88-06122 


MATHEMATICAL MODEL OF SEWAGE 
TREATMENT PLANT OPERATION, 

Technical Univ. of Gdansk (Poland). Faculty of 
Hydraulic Engineering. 

M. S. Ostojski. 

Ecological Modeling ECMODT, Vol. 39, No. 1/2, 
p 67-83, November 1987. 7 fig, 2 tab, 6 ref. 


Descriptors: *Mathematical models, *Wastewater 
treatment, *Wastewater facilities, *Simulation anal- 
ysis, Biological oxygen demand, Sludge, Activated 
sludge, France. 


A general mathematical model of sewage treat- 
ment plant operation is presented in the form of a 
system and its adaptation to the model of bio- 
chemical sewage treatment processes. The bio- 
chemical model of the sewage treatment process 
was verified using the municipal sewage treatment 
plant of Le Havre (France). The determination of 
the parameters describing the kinetics of waste 
disposal, the increment of the excessive active 
sludge organic particles, and the concentration 
variations of the suspended matter on the outflow 
from the treatment plant is described. The model 
can be used for the quantitative analysis of the 
BODS values on the outflow from the treatment 
plant, and the deposited quantity of the excessive 
active sludge depending on the sewage sludge in- 
tensity, active sludge concentration in the aeration 
tanks, and value of suspended matter. (VerNooy- 


PTT) 
W88-06164 


FUTURE TRENDS: A LOOK AT AWWA’S 
STRATEGIC PLAN, 

Carleton Univ., Ottawa (Ontario). Ottawa-Carle- 
ton Centre for Geoscience Studies 

For primary bibliographic entry see Field 6B. 
W88-06170 


WATER USE REGISTRATION AND REPORT- 
ING IN NEW HAMPSHIRE, 

New Hampshire Dept. of Environmental Services, 
Concord. Water Management Bureau. 

K. Stern. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 4, p 378-381, 
December 1987. 


Descriptors: *Water measurement, *Water use, 
*Consumptive use, *Administrative regulations, 
*Data collections, *Policy making, Water meter- 
ing. 


Several State agencies within New Hampshire 
have recently been joined together within a new 
Department of Environmental Services. One of 
these agencies, the Water Resources Board, has 
recently embarked upon a registration and report- 
ing program to collect, store and analyze water use 
data from all facilities using over 20,000 gallons per 
day. The program attempts to minimize duplica- 
tions in reporting requirements. Benefits anticipat- 
ed as a consequence of the program are: (1) water 
budget analyses can be performed on watersheds 
to determine how much surplus water is available, 
(2) enhancement of the state’s ability to manage a 
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drought by knowing how much water is needed 
where and for what purpose, (3) documentation of 
existing uses. (Author's abstract) 

W88-06171 


DEVELOPMENT OF A SURROGATE PARAM- 
ETER TO DETERMINE THE TRIHALOMETH- 
ANE FORMATION POTENTIAL OF TWO RES- 
ERVOIRS, 

Washington State Dept. of Social and Health Serv- 
ices, Olympia. Office of Environmental Health 
Programs. 

J. Ceraso. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 4, p 382-400, Dec. 
1987. 6 fig, 47 ref. 


Descriptors: *Drinking water, *Water treatment, 
*Trikalo-methanes, *Halogens, *Methane, *Chemi- 
cal analysis, *Monitoring, *Reservoirs, Chemical 
reaction, Ultraviolet radiation, Absorption, Chlo- 
roform, Surrogate parameters. 


Two reservoirs that supply the drinking water to 
the greater New Haven, Connecticut, area were 
analyzed for various parameters that may influence 
the formation of trihalomethanes (THMs). Of spe- 
cial interest was the development of a surrogate 
parameter by which the potential of these waters 
to form THMs could be accurately predicted. It 
was found that ultraviolet (UV) absorbance at 254 
nanometers is an excellent predictor of the maxi- 
mum THM formation in these reservoirs. Differ- 
ences in the nature and quantity of organic matter 
between reservoirs caused siight differences in 
maximum THM formation potential. The low cor- 
relation between extinction coefficients and THM 
formation potential suggests that molecular size 
and weight of the organic matter is not a primary 
determinant in the formation of THMs. (Author's 
abstract) 

W88-06172 


NEW APPROACH: SYSTEM DEVELOPMEN- 
TAL CHARGES, 

Management and _ Financial 
Boston, MA. 

For primary bibliographic entry see Field 6C. 
W88-06173 


Services Group, 


WATER AND DISEASE AFTER CROYDON: A 
REVIEW OF WATER-BORNE AND WATER- 
ASSOCIATED DISEASE IN THE UK 1937-86, 
Central Public Health Lab., London (England). 
Communicable Disease Surveillance Centre. 

For primary bibliographic entry see Field 5C. 
W88-06198 


ENVIRONMENTAL HEALTH AND _ THE 

WATER DISTRIBUTION SYSTEM: A CASE 

— OF AN OUTBREAK OF GIARDIA- 
S, 

Bristol Waterworks Co. (England). 

For primary bibliographic entry see Field 5C. 

W88-06202 


HEALTH RISKS OF CHLORINATION -- IS 
THERE A PROBLEM, 

J. K. Fawell, M. Fielding, and J. W. Ridgway. 
Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 61-66, 
August 1987. | fig, 3 tab, 19 ref. 


Descriptors: *Chlorination, *Disinfection, Public 
health, Raw water, Epidemiology, Toxicity, Pota- 
ble water, Drinking water, Water supply, Munici- 
pal water, Organic matter. 


Chlorine is an effective and reliable disinfectant 
whose use in the treatment of drinking water has 
insured water of high microbiological quality. Al- 
though the benefits of chlorination are beyond 
doubt, the fact that chlorine reacts with many of 
the organic substances in raw water forming some 
substances of potential risk to health has led to 
concern and has stimulated a series of investiga- 
tions. These investigations have used a variety of 
approaches and techniques, including advanced or- 


ganic analysis, epidemiology, and toxicology. This 
research is reviewed, and some of the factors af- 
fecting the risks associated with drinking chlorinat- 
ed water are discussed. It is concluded that there is 
no evidence to suggest that any individually identi- 
fied compound, at the concentrations detected in 
drinking water, is likely to pose a major risk to 
health. Rather, the question is how large are the 
risks associated with such exposure. (Author's ab- 
stract) 

W88-06203 


OBSERVATIONS ON BACTERIAL AFTER- 
GROWTH IN WATER SUPPLY DISTRIBU- 
TION SYSTEMS: IMPLICATIONS FOR DISIN- 
FECTION STRATEGIES, 

Anglian Water Authority, Norwich (England). 
Norwich Sewage Div. 

J. C. Edge, and P. E. Finch. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 104-110, 
August 1987. 2 fig, 1 tab, 18 ref. 


Descriptors: *Bacterial analysis, *Aeromonas, 
*Disinfection, *Microbiological studies, Public 
health, Municipal water, Potable water, Raw 
water, Residual chlorine, Chlorination. 


Water-supply problems caused by the presence of 
Aeromonas spp. are described and evidence re- 
garding their public health significance is_re- 
viewed. Considerable difficulties were experienced 
in eradicating these organisms due to the inability 
to maintain adequate residual chlorine in the distri- 
bution system. Similar problems have not been 
experienced subsequently, possibly due to more 
effective booster chlorination. Although Aero- 
monas spp. have generally been accepted as being 
of little public health concern, more recent work 
has raised doubts about their potential significance. 
There is sufficient evidence to suggest that some 
strains of aeromonads are capable of causing gas- 
troenteritis. Future microbiological work should 
attempt to improve understanding of the precise 
public health significance of aeromonad organisms. 
(Author's abstract) 

W88-06207 


LEGIONNAIRES’ DISEASE AND ITS IMPACT 
ON WATER SUPPLY MANAGEMENT, 

G. I. Barrow. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 117-122, 
August 1987. | tab, 47 ref. 


Descriptors: *Bacteria, *Bacterial analysis, 
*Human pathology, *Public health, *Cooling 
towers, *Lgeionella, Potable water, Pathogens, 
Human diseases, Buildings, Hazards, Aerosols, 
Water temperature, Air conditioning. 


The current state of knowledge about Legion- 
naires’ disease and Legionella organisms is re- 
viewed. The implications for water supply man- 
agement and responsibility are discussed. Legion- 
ella organisms are present naturally in the environ- 
ment in water and soil and, as opportunist respira- 
tory pathogens that could occur indirectly in pota- 
ble supplies, albeit in small numbers, they are of 
concern to water undertakings. They are a rela- 
tively uncommon cause of pneumonia, affecting 
mainly but not exclusively middle-aged and elderly 
men, especially those with a history of recent 
travel. The organisms do not spread from one 
person to another, but are acquired by inhalation 
of infected aerosols from environmental or man- 
made water reservoirs. There is no evidence for 
transmission by ingestion. In potable water, Le- 
gionella organisms are therefore highly unlikely to 
constitute a direct hazard to health, and their pres- 
ence does not mean that the supply is non-potable 
or indeed unsatisfactory in bacteriological quality. 
Warm temperatures, stagnation and the use of un- 
suitable fixtures and fittings can provide conditions 
suitable for growth and subsequent incorporation 
of the organisms in aerosols from taps, showers, 
and other outlets. Significant hazards, however, 
are more likely to occur from hot-water services 
and from recirculating cooling towers and humidi- 
fiers associated with air conditioning installations 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


in large and often recently constructed buildings. 
The main impact of legionella organisms for the 
future is likely to be in the design and engineering 
aspects of large buildings and their water-related 
services. (Author's abstract) 

W88-06209 


STEADY STATE MODEL FOR DILUTION IN 
WATER NETWORKS, 

Technion - Israel Inst. of Tech., Haifa. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 7A. 
W88-06214 


MICROCYSTIS AERUGINOSA AS AN ORGAN- 
OHALOGEN PRECURSOR, 

National Inst. for Water Research, Pretoria (South 
Africa). 

R. A. van Steenderen, W. E. Scott, and D. I. 
Welch. 

Water SA, Vol. 14, No. 1, p 59-62, January 1988. 3 
fig, 31 ref. 


Descriptors: *Cyanophyta, *Organic Matter, *Or- 
ganohalogen compounds, *Water quality manage- 
ment, Cycling nutrients, Algal blooms, Algal cul- 
tures, Aquatic ecosystems, Phosphorus, Limiting 
nutrients, Halogens, Water treatment. 


Microcystis aeruginosa, the most common algal 
bloom former in South Africa, was found to be a 
prolific organohalogen precursor agent. Precursors 
(extracellular products) are produced by the alga 
during its growth cycle and upon the death and 
lysis of the algal cells. In this paper, the role that 
M. aeruginosa could play as a source of organoha- 
logen precursors, when using phosphate as a limit- 
ing nutrient, was investigated. In the absence of 
phosphate, a laboratory culture of M. aeruginosa 
ceased to grow and died after eight days. Relative 
to algal cultures containing 60 and 600 micro- 
grams/| phosphate, the organohalogen concentra- 
tion in the zero phosphate culture increased a 
hundredfold after eight days. Upon the death and 
lysis of these algae even greater amounts of organ- 
ohalogen precursors were released into the water. 
Physical removal of M. aeruginosa prior to water 
purification is essential especially if prechlorination 
is practiced and organohalogen precursor forma- 
tion is to be limited. (Friedmann-PTT) 

W88-06225 


NEW METHOD TO DETERMINE AND CON- 
TROL LEAD LEVELS IN TAP WATER, 
Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

For primary bibliographic entry see Field 5A. 
W88-06271 


MEETING E C WATER QUALITY STAND- 
ARDS IN THE NORTH WEST, ENGLAND, 
North West Water Authority, Preston (England). 
D. Hall. 

Aqua AQUAAA, Vol. 6, p 323-326, 1987. 1 fig, 2 
tab, 14 ref. 


Descriptors: *Drinking water, *Water treatment, 
*Water quality standards , Telemetry, England, 
European Economic Community. 


The current performance of the water supply func- 
tion in the North West of England, customer ex- 
pectation of quality, reliability, and value, and 
plans to attain standards set by the ECC in 1990 
(or sooner) are discussed. Particular regard will be 
taken to the implementation of new tech.ology for 
the control of water treatment installations, to the 
use of telemetry to ensure continuity of quality and 
availability and to the reporting of achievement of 
‘standards of service’ in a manner acceptable and 
understandable by the treatment utility’s custom- 
ers. (Author's abstract) 

W88-06272 


AUTOMATIC GALVANIC PROTECTION FOR 
HOUSEHOLD HOT WATER SYSTEMS (SYS- 
TEME AUTOMATIQUE DE PROTECTION 
CATHODIQUE POUR ACCUMULATEURS 
D’EAU CHAUDE SANITAIRE), 


Sociedad General de Aguas de Barcelona (Spain). 
A. Gomila. 
Aqua AQUAAA, Vol. 6, p 330-332, 1987. 


Descriptors: *Water distribution, *Domestic 
water, *Water tanks, *Corrosion control, Galvanic 
device. 


Problems of corrosion in tanks and pipes of hot 
water systems for household use have increased 
over the last few years. Several studies were con- 
ducted to determine the most appropriate systems 
of protection. After an analysis of the working and 
technical characteristics of such systems, informa- 
tion is provided on the application of a galvanic 
device for hot water tanks, the technique consid- 
ered to be the most suitable for avoiding or attenu- 
ating the problem of corrosion. (Author's abstract) 
88-06273 


GUINEAWORM CONTROL IN AN ENDEMIC 
AREA IN WESTERN NIGERIA, 

Ibadan Univ. (Nigeria). Coll. of Medicine. 

I. Olajide, M. K. Sridhar, and O. O. Kale. 

Aqua AQUAAA, Vol. 6, p 333-339, 1987. 6 fig, 4 
tab, 16 ref. 


Descriptors: *Parasites, *Nematodes, *Copepods, 
*Tenephos, *Water treatment, *Organophosphorus 
pesticides, *Public health, Drinking water, Decon- 
tamination, Nigeria, Developing countries. 


Guineaworm disease still affects a large number of 
people in rural areas in tropical countries. A study 
was undertaken between January 1985 and July 
1986 on the control of this disease in an endemic 
area in Western Nigeria using a combination of 
different methods: using Temephos, an organo- 
phosphorus compound to kill the intermediate 
host, Cyclops; treatment of the patients with anti- 
helminthic drugs; use of cloth filters to remove 
Cyclops, and health education for the people to 
reduce contamination of sources of drinking water. 
Treatment of the water source with Temephos in 
conjunction with other methods was more effec- 
tive than other methods alone. Drinking Teme- 
phos-treated water did not produce any apparently 
adverse effects on the inhabitants. (Author's ab- 
stract) 

W88-06274 


GROUND WATER QUALITY: A CASE STUDY 
OF SOME INDIAN VILLAGES, 

Indian Inst. of Tech., New Delhi. Centre for Rural 
Development and Appropriate Technology. 

For primary bibliographic entry see Field 5A. 
W88-06275 


OPTIMAL CONDITIONS FOR APPLYING AN 
OZONE-HYDROGEN PEROXIDE OXIDIZING 
SYSTEM (CONDITIONS OPTIMALES D’AP- 
PLICATION DU SYSTEME OXYDANT 
OZONE-PEROXYDE D’HYDROGENE), 

Centre de Recherche de Maisons-Laffitte (France). 
H. Paillard, R. Brunet, and M. Dore. 

Water Research WATRAG, Vol. 22, No. 1, p 91- 
103, January 1988. 16 fig, 2 tab, 25 ref. 


Descriptors: *Water treatment, *Hydrogen perox- 
ide, *Oxidation, *Ozonation, *Disinfection, Organ- 
ic matter, Chlorinated hydrocarbons. 


Oxalic acid was used to determine the optimal 
conditions for applying the ozone-hydrogen perox- 
ide system in water treatment. Parameters studied 
were effect of pH, hydrogen peroxide concentra- 
tion, concentration and nature of the organic com- 
pound, the radical traps (bicarbonate), and the 
mode of injection of the hydrogen peroxide. In a 
closed reactor with oxalic acid and 1,1,2-trichlor- 
oethane the oxidation rate was faster at a pH of 
7.5, an initial hydrogen peroxide concentration of 
0.00006 to 0.00007M and a consumption of 0.5 mol 
hydrogen peroxide per mol of ozone introduced. 
In an open reactor optimal conditions with oxalic 
acid were obtained when the hydrogen peroxide 
was injected by impulse at a rate of 0.00006 to 
0.00007M so that 0.5 mol hydrogen peroxide was 
consumed per mol of ozone injected: The bicar- 
bonates caused a sharp drop in the yield and veloc- 


ity of the oxidation of the oxalic acid and the 
trichloroethane. Using the optimal conditions, the 
ozone-hydrogen peroxide system was then applied 
to oxidizing other organochlorine compounds that 
are refractory to ozonation. Pentachloroethane 
was degraded, but carbon tetrachloride and hexa- 
chloroethane were not oxidized. The type of or- 
ganic compound to be oxidized, its concentration, 
and the concentration of inhibiting mineral com- 
pounds such as bicarbonates did not appear to 
modify the optimal conditions but did not influ- 
ence the yield and the oxidation velocity of the 
system. A reaction scheme is proposed for the 
degradation of the organochlorine compounds. 
The radical mechanism cannot be initiated by the 
cleavage of the C-Cl bond. It is probable that the 
C-H bond is the first site on which the hydroxyl 
radicals react and start the radical oxidation mech- 
anism. (Cassar-PTT) 

W88-06321 


BIODEGRADABILITY OF OZONATION 
PRODUCTS AS A FUNCTION OF COD AND 
DOC ELIMINATION BY THE EXAMPLE OF 
HUMIC ACIDS, 

Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Radiochemie. 

E. Gilbert. 

Water Research WATRAG, Vol. 22, No. 1, p 123- 
126, January 1988. 8 fig, 6 ref. 


Descriptors: *Water treatment, *Ozonation, *Dis- 
infection, *Humic acids, *Pretreatment, *Organic 
carbon, *Biodegradation, Degradation, Oxidation, 
Chemical oxygen demand, Dissolved organic 
carbon. 


Ozone pretreatment studies of humic acids were 
conducted to evaluate the effects of ozonation on 
the biodegradability of the oxidation products as a 
function of COD elimination, DOC degradation, 
decrease of ultraviolet absorbance, and ozone con- 
sumption. The oxidation products of humic acids 
were well degraded biologically after a relatively 
high ozone consumption (3-4 mg ozone per mg 
initial DOC). At this time 60% of the COD and 
30% of the DOC were eliminated. This is compa- 
rable to values obtained during ozonation of aro- 
matic compounds. At this ozone consumption 
level, complete decolorization of the solution was 
achieved, and the value of ultraviolet absorbance/ 
DOC decreased from 4 to 0.8 sq m/gram. (Cassar- 
PTT) 

W88-06324 


COMBINED EMT/VES GEOPHYSICAL 
METHOD FOR SITING BOREHOLES, 
Groundwater Development Consultants, 
bridge (England). 

For primary bibliographic entry see Field 7B. 
W88-06380 


Cam- 


CHLORINE DISINFECTION OF GROUND 
WATER OBTAINED FROM 200M DEEP 
WELLS, 

Battelle Memorial Inst., Columbus, OH. Environ- 
mental and Health Sciences Section. 

G. B. Wickramanayake, V. S. Rajput, and C. 
Polprasert. 

Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 88-92, Winter 1988. 3 fig, 2 tab, 21 
ref. 


Descriptors: *Drinking water, *Potable water, 
*Water treatment, *Chlorination, *Disinfection, 
*Well water, Groundwater, Chlorine, Escherichia 
coli, Coliforms, Hydrogen ion concentration, 
Chlorine demand, Residual chlorine, Thailand. 


The effect of chlorine concentration, groundwater 
pH, and contact time on chlorine demand and the 
inactivation of coliform bacteria, Escherichia coli, 
was studied in the laboratory using a batch reactor 
under controlled environmental conditions. 
Groundwater was obtained from 200m-deep wells 
in Bangkok, Thailand. The test results demonstrate 
that the kinetics of chlorine inactivation of coli- 
forms in groundwater consist of an initial rapid kill 
rate followed by a slower rate. Disinfection was 





more effective in acidic pH (5.5) than basic pH 
(8.5). Chlorine demand exerted by groundwater 
increased with chlorine dose, contact time, and 
hydrogen ion concentration. Based on the applied 
chlorine dose, inactivation of E. coli by chlorine at 
neutral pH and room temperature was over two 
orders of magnitude less effective in groundwater 
than in demand-free water. Application of high 
chlorine dosages to overcome these disadvan- 
tanges is not recommended due to public health 
and esthetic reasons. Because of the high chlorine 
demand exerted by this groundwater, chlorine re- 
siduals leaving the treatment plant are likely to be 
unstable. (Author's abstract) 

W88-06389 


MEASUREMENT OF PLUMBOSOLVENCY 
PROPENSITY TO GUIDE THE CONTROL OF 
LEAD IN TAPWATERS, 

Humberside Coll. of Higher Education, Grimsby 
(England). 

For primary bibliographic entry see Field 5A. 
W88-06452 


MATHEMATICAL MODEL STUDY OF PLUG 
FLOW IN A CHLORINE CONTACT TANK, 
Bradford Univ. (England). Dept. of Civil Enginer- 
ing and Structural Engineering. 

R. A. Falconer, and S. Q. Liu. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 279-290, 
December 1987. 10 fig, 18 ref. 


Descriptors: *Water treatment, *Water treatment 
facilities, *Hydraulic design, *Chlorination, 
*Model studies, Mathematical studies, Equations, 
Prediction, Flow, Tanks, Simulation, Tracers. 


The refinement and application of a mathematical 
model to investigate the hydraulic design features 
of a chlorine contact tank is described. The mathe- 
matical model study is an extension of a previous 
theoretical and laboratory model study, where the 
main objectives were to modify the flow through 


features of an —s chlorine contact tank, in 


order to reduce the effect of short circuiting and 
the existence of dead space zones. Flow through 
curves for a plug source input were obtained from 
the two-dimensional depth averaged mathematical 
model simulations, with the predicted outflow 
tracer time variations being compared with the 
corresponding laboratory model results and field 
data. These comparisons were undertaken for sev- 
eral contact tank configurations, with encouraging 
agreement being obtained between the predicted 
and measured results for the original tank configu- 
ration. However, the agreement between both sets 
of results for the final tank configuration was not 
as good, due to the inability of the mathematical 
model to reproduce adequately complex three-di- 
mensional flow features. (Author's abstract) 
W88-06454 


OPTIMIZATION OF 

SOURCES, 

Anglian Water Authority, Cambridge (England). 

For primary bibliographic entry see Field 7A. 
88-06456 
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TROUBLE FROM THE FRESH WATER 
MUSSEL (SPHAERIUM CORNEUM LIN), 

East Anglian Water Co., Cambridge (England). 
K. B. Clarke. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 348, Decem- 
ber 1987. 7 ref. 


Descriptors: *Biofouling, *Water treatment facili- 
ties, *Water treatment, *Mussels, *Chlorination, 
*Plant maintenance, Weirs, Intakes, Pipes, Eng- 
land. 


A recent experience of clogging by Sphaerium 
Corneum at Lound waterworks of East Anglian 
Water Company (England) is described. Treatment 
in this plant consists of chlorination to precipitate 
manganese, followed by 3 to 6 hr sedimentation. 
The water passes through rapid filters and is then 
dechlorinated before slow sand filtration. On 27 
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May 1987 steps were taken to clean out the tank. 
The water fell only a little way before the drain 
was blocked. By continuous rodding of the drain 
sufficient flow was obtained to lower the water. 
The floor of the tank was found to be 150 mm deep 
in tiny mussel shells, each about 7 mm long. The 
shells were identified as Sphaerium corneum L, 
which was known to have lived at one time at a 
weir on the site of one of the intakes. They were 
between 4 and 7 mm long. Only about 5 per cent 
of the shells contained living animals. Associated 
with the shell deposit were Asellus aquaticus, chir- 
onomid larvae, and a large number of Ostracods. 
Many of the empty mussel shells were overgrown 
with the bryozoan Paludicella articulata E, which 
has been known to cause difficulties by obstructing 
raw water mains. (Alexander-PTT) 
88-06461 





COLOUR REMOVAL IN A RESERVOIR AND 
THE DREDGING AND DEWATERING OF THE 
DEPOSITED WATERWORKS SLUDGE, 
Yorkshire Water Authority (England). Western 
Div. 

For primary bibliographic entry see Field 5D. 
W88-06462 


RADIOACTIVITY MONITORING OF THE 
WATER CYCLE FOLLOWING THE CHERNO- 
BYL ACCIDENT, 

North West Water Authority, Warrington (Eng- 
land). 

For primary bibliographic entry see Field SB. 
W88-06467 


BACTERIOLOGICAL MONITORING OF 
WATER WITH ‘JUNGLE KITS’, 

Severn-Trent Water Authority (England). North- 
ern Div. 

For primary bibliographic entry see Field 5A. 
W88-06469 


WATER SUPPLIES OF BAHRAIN ISLAND - 21 
YEARS ON, 

For primary bibliographic entry see Field 5G. 
W88-06470 


NOVEL BIOLOGICAL RECYCLING WATER 
PURIFICATION SYSTEM FOR USE IN FISH 
TOXICOLOGY STUDIES, 

Mississippi Univ., University. Dept. of Pharmaceu- 
tics. 

For primary bibliographic entry see Field 5A. 
W88-06476 


GRANULAR ACTIVATED CARBON 
WATER QUALITY TEST, 

C. Steele. 

Consulting-Specifying Engineer, Vol. 3, No. 2, p 
90-93, February 1988. | tab. 


PASSES 


Descriptors: *Water treatment facilities, *Carbon 
filters, *Activated carbon, *Drinking water, *Pilot 
plants, *Regeneration, *Filtration, Systems engi- 
neering, Cincinnati, Ohio, Automation. 


After more than 10 years of research, including a 
pilot study, the city of Cincinnati will incorporate 
granular activated carbon technology into a major 
filtering plant to assure the safety of its drinking 
water. The city’s California Water Treatment 
Plant represents the world’s largest installation of a 
granular activated carbon filtering system, and is 
scheduled to begin operation in late 1988 or early 
1989. When placed on line, the plant will signifi- 
cantly improve the quality of drinking water in the 
Cincinnati area. In coming years, this project will 
yield important data which may be studied by 
other major city utilities seeking ways to meet 
future water quality standards. (VerNooy-PTT) 
W88-06495 


DISINFECTION MUNICIPAL 
WASTEWATERS AND SLUDGES BY IONIZ- 
ING RADIATIONS, 

Massachusetts Inst. of Tech., Cambridge. 
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For primary bibliographic entry see Field SD. 
W88-06582 


WESTERN WATER FLOWS TO THE CITIES: A 
SOURCEBOOK, 

For primary bibliographic entry see Field 6D. 
W88-06612 


CHEMICAL CONTAMINATION OF CALIFOR- 
NIA DRINKING WATER, 

California Dept. of Health Services, Berkeley. 

For primary bibliographic entry see Field 5B. 
W88-06670 


BACTERIAL FLORA IN BOTTLED UNCAR- 
BONATED MINERAL DRINKING WATER, 
Centro de Investigaciones Biologicas, Madrid 
(Spain). Lab. of Industrial Microbiology. 

For primary bibliographic entry see Field 5B. 
W88-06737 


CONTROL OF EMISSIONS FROM AN AIR 
STRIPPER TREATING CONTAMINATED 
GROUNDWATER, 

CH2M Hill, Inc., Corvallis, OR. 

W. D. Byers. 

Environmental Progress ENVPDI, Vol. 7, No. 1, 
p 17-21, February 1988. 3 fig, 8 tab, 3 ref. USEPA 
Contract 68-01-6692. 


Descriptors: *Potable water, *Water treatment, 
*Air stripping, *Activated carbon, *Volatile or- 
ganic compounds, *Economic aspects, Ground- 
water pollution, Michigan, Well water, Costs, Op- 
erating costs, Installation costs. 


The performance and costs of two well water 
treatment systems are compared: an aqueous-phase 
granular-activated carbon (GAC) system, and an 
air stripping system with emission control. Both 
systems were installed to remove volatile organic 
compounds (VOCs) from the Verona Well Field, 
which supplies potable water to Battle Creek, 
Michigan. Both systems were viable options for 
removing the VOCs from water. Under the given 
conditions, if the treatment system were required 
to operate for longer than about 2 years, the air 
stripping system with emission control would 
result in the lower total project cost, but for short- 
er periods the GAC system would cost less. How- 
ever, the results are difficult to generalize for other 
situations. (Wood-PTT) 

W88-06740 


NANOFILTRATION EXTENDS THE RANGE 
OF MEMBRANE FILTRATION, 

FilmTec Corp., Minneapolis, MN. 

For primary bibliographic entry see Field 3A. 
W88-06743 


DETERMINATION OF THE COMPLEXING 
ABILITY OF A STANDARD HUMIC ACID TO- 
WARDS CADMIUM IONS (ETUDE DE LA 
COMPLEXATION DU CADMIUM PAR UN 
ACIDE HUMIQUE DE REFERENCE), 

Lille-2 Univ. (France). Lab. de Physique. 

For primary bibliographic entry see Field 5B. 
W88-06763 


5G. Water Quality Control 


CONTAMINATED SHELLFISH A PROBLEM 
IN THE STREAM OF INTERSTATE COM- 
MERCE, 

M. Gottfried, S. J. Axtell, and M. B. Casey. 
Journal of Environmental Health JEVHAH, Vol. 
50, No. 3, p 150-156, November-December 1987. 
25 ref. 


Descriptors: *Shellfish, *Regulations, *Legal as- 
pects, *Human diseases, *Water pollution effects, 
Water pollution, Diseases, Shellfish production, 
Shellfish distribution, Interstate commerce. Inter- 
state compacts, Standards, Sanitation. 
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Group 5G—Water Quality Control 


Shellfish harvested from polluted waters pose a 
significant threat to consumers. The advent of 
rapid interstate transportation of foodstuffs lends 
nationwide dimensions to the problem of regulat- 
ing shellfish production and distribution. Federal 
and state attempts to control shellfish quality have 
been plagued by a lack of uniformity and enforce- 
ment authority. States with strong regulatory pro- 
grams have only limited ability to restrict importa- 
tion of out-of-state shellfish. Although substandard 
shellfish from out-of-state are often identified as 
the source of disease outbreaks, embargoes fre- 
quently run up against federal constitutional pro- 
tections of interstate commerce. Recently, alterna- 
tive regulatory frameworks, particularly the Inter- 
state Shellfish Sanitation Conference, have been 
suggested. These proposals attempt to address reg- 
ulatory problems on a national scale by providing a 
framework for developing uniform standards for 
shellfish sanitation. (Author's abstract) 

W88-05993 


SDWA AMENDMENTS: EFFECTS ON 
WATER INDUSTRY, 

Pirnie (Malcolm), Inc., Paramus, NJ. 

For primary bibliographic entry see Field SF. 
W88-06002 


THE 


ENFORCEMENT: USEPA TURNS UP THE 
HEAT. 


Pierce, Atwood, Scribner, Allen, Smith, and Lan- 
caster, Portland, ME. 

K. F. Gray, and S. J. Koorse. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 1, p 47-49, January 1988. 
11 ref. 


Descriptors: *Water treatment, *Standards, *Law 
enforcement, *Drinking water, Safe Drinking 
Water Act, Regulations, Legal aspects, Water 
quality standards, Water pollution control, Envi- 
ronmental Protection Agency. 


As a result of the 1986 amendments to the Safe 
Drinking Water Act, the Environmental Protec- 
tion Agency is launching an aggressive initiative to 
bring violators into compliance and to encourage 
state enforcement efforts. Enforcement powers 
have been strengthened in several ways: (1) EPA is 
required, rather than permitted, to take action in 
case of a violation. (2) In case of failure of a 
primacy state to take enforcement action, EPA can 
take action more quickly. (3) The evidentiary 
burden has been eliminated so that penalties may 
be sought for all violations, whether willful or not. 
(4) EPA may order immediate compliance without 
resorting to a court order. (5) Penalties for viola- 
tion have been increased from $5,000 to $25,000 
per day. (6) An administrative penalty, not to 
exceed $5,000. can be imposed without court 
action. At the same time, compliance by the water 
suppliers will become more difficult. Monitoring 
will be required for 83 contaminants, and both 
filtration and disinfection will be necessary for 
many additional systems. Public notification re- 
quirements for violations will likely increase the 
number of suits from citizen groups. Advice of- 
fered to utilities includes the following: (1) Seek a 
variance or exemption when compliance is impos- 
sible. (2) Stay informed of regulatory requirements 
and deadlines. (3) Use high-quality laboratories for 
water analyses. (4) Consult legal counsel early in 
case of a pending enforcement action. (5) Strive for 
a consent agreement or consent order to avoid a 
long civil or administrative proceeding. (Cassar- 
PTT) 


W88-06004 


INTERNATIONAL STANDARDS FOR DRINK- 
ING WATER, 

I.M. Sayre. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 1, p 53-60, January 1988. 
11 tab, 16 ref. 


Descriptors: *Water treatment, *Standards, 
*Drinking water, *Water quality standards, *Safe 
Drinking Water Act, Public health, Regulations, 
Belgium, Denmark, France, West Germany, The 
Netherlands, United Kingdom, USSR, Canada, 
World Health Organization. 


The regulations, standards, and guidelines used in 
the U. S., Europe, and Canada and those suggested 
by the World Health Organization are compared. 
Most of the industrialized countries of North 
America and Europe have some form of enforcea- 
ble drinking water standards. Although no single 
set of standards can apply to all nations, there is a 
remarkable degree of agreement about which con- 
taminants should be regulated at what levels. Bac- 
teriologically safe water is the first priority, fol- 
lowed by control of the removal of the ubiquitous 
synthetic organic chemicals. Existing standards 
range from suggestions to detailed and precise 
instructions for removing certain contaminants. 
Quality of raw water sources varies considerably 
among the nations because of localized salt water 
intrusion, industrial waste pollution, population 
density, and attitude toward protection of the sup- 
plies. The laborious process of establishing stand- 
ards in the U. S. and United Kingdom are de- 
scribed. (Cassar-PTT) 

W88-06006 


AWWARF TRIHALOMETHANE SURVEY, 
Southern California Metropolitan Water District, 
Los Angeles. 

M. J. McGuire, and R. G. Meadow. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 1, p 61-68, January 1988. 
5 fig, 10 tab, 9 ref. AWWAREF grant. 


Descriptors: *Water treatment. *Data collections, 
*Chlorinated hydrocarbons, *Organic compounds, 
*Trihalomethanes, *Disinfection, Regulations, 
Chlorination, Chloramines, Maximum contaminant 
level. 


A survey was conducted to determine the extent 
and costs of compliance with the existing maxi- 
mum contaminant level (MCL) for trihalometh- 
anes (THMs). Of the 1,255 questionnaires sent 73% 
were returned, representing >67% of the popula- 
tion represented by utilities serving more than 
10,000 customers. On the average, the THM regu- 
lation resulted in a 40-50% reduction in the THM 
levels in larger utility systems. The MCL was 
exceeded by 4.6% of the utilities at least once 
during 1984-86. Compliance with the 0.10 mg/liter 
THM regulation cost $31 million to $102 million in 
capital expenditures and annual operation and 
maintenance costs of $8 million to $29 million. 
About 75% of the water quality managers believed 
that the MCL should not be reduced below 0.10 
mg/liter. The respondents estimated that a THM 
level significantly below 50 microgram/liter would 
result in billions of dollars in capital expenditures 
to achieve for compliance. Only four states require 
the smaller utilities to monitor for THMs. Addi- 
tional data are required before the impact of a 
stricter THM standard can be determined. (Cassar- 
PTT) 

W88-06007 


QUALITY ASSURANCE PROGRAM FOR 
HEALTH AND ENVIRONMENTAL CHEMIS- 
TRY, 
Los Alamos National Lab., NM. 
For primary bibliographic entry see Field 5A. 

11 


LIGNIN AND ORGANIC CHLORINE COM- 
POUNDS IN LAKE WATER AND THE ROLE 
OF THE CHLOROBLEACHING EFFLUENTS, 
Jyvaeskylae Univ. (Finland). Dept. of Chemistry. 
For primary bibliographic entry see Field 5B. 
W88-06033 


WETLANDS: FORTIFYING FEDERAL 
REGIONAL COOPERATION, 

M. F. Baldwin. 

Environment ENTVAR, Vol. 29, No. 7, p 16-20, 
39-42, September 1987. 


AND 


Descriptors: *Water management, *Wetlands, 
*Environmental effects, *Estuaries, *Conservation, 
*Drainage, *Swamps, Salt marshes, Marshes, Wa- 
terfowl, Migration, Ducks, Regulations, Clean 
Water Act, Legislation, Construction, Flooding, 
Permits, Wildlife, Fish, Institutional constraints, 


Water policy, Excavation, Coastal Zone Manage- 
ment Act, Regional planning, Hackensack Mea- 
dowlands Development Commission. 


Protection of wetlands in the U, S. may be accom- 
plished by (1) implementation of a wetlands regula- 
tory program by federal agencies under Section 
404 of the Clean Water Act and (2) planning for 
wetlands protection in close cooperation with 
other federal, state, and local agencies, private 
groups, and the public. Wetland acreage has de- 
clined from 215 million acres at the time of Euro- 
pean settlement to about 99 million acres today. As 
a result, the wetlands’ important functions are 
being lost. These include flood control, erosion 
control, aquatic wildlife support, groundwater re- 
charge, and aesthetic benefits. Most recent losses 
have occurred in the lower Mississippi valley. Ob- 
stacles in the path of wetland preservation include 
insufficient funds to acquire property and offer 
incentives. Although the coastal states and their 
local governments generally have strong wetlands 
regulations, inland areas are weak in this respect. 
Section 404 of the Clean Water Act is the driving 
force for federal wetland protection. It can control 
discharge of dredged or fill material into waters by 
the permit system. However, disagreement about 
normal farming and timbering practices has re- 
stricted the program’s ability to control agricultur- 
al and forestry actions that have caused much of 
the inland wetland conversion. Federal agency 
conflicts (EPA, Fish and Wildlife Service, Nation- 
al Marine Fisheries Service) have complicated de- 
cisions in individual permits. Steps necessary to 
improve Section 404’s use areas follows: (1) Feder- 
al legislation should be passed concerning compre- 
hensive wetland protection, combining all existing 
water quality permit authorities under the Clean 
Water Act. (2) EPA and the Corps of Engineers 
should reconcile their policy differences. (3) A 
regional wetlands management approach can con- 
sider the wide variety of wetlands and their many 
functions. This should be anticipatory in nature. 
An example of an areawide development planning 
program is New Jersey's Hackensack Meadow- 
lands Development Commission, created in 1968. 
It controls economic development, environmental 
protection, and waste disposal programs in 14 
townships covering 20,000 acres across the Hudson 
River from Manhattan. (Cassar-PTT) 

W88-06053 


COASTAL WETLAND MANAGEMENT: THE 
ADVANCE DESIGNATION APPROACH, 

R. H. Platt. 

Environment ENTVAR, Vol. 29, No. 9, p 16-20, 
38-43, November 1987. 2 fig. 


Descriptors: *Water management, *Wetlands, 
*Water policy, *Estuaries, *Coastal zone manage- 
ment, *Drainage, Salt marshes, Wildlife, Clean 
Water Act, Permits, Grays Harbor, Washington, 
Sears Island, Maine, Environmental effects, 
Swamps, Marshes. 


Some coastal wetlands are protected by location in 
national seashores or national wildlife refuges. Ad- 
ditional areas are under protection of state and 
local governments and private organizations. At 
least 75% of coastal wetlands remain under private 
ownership, subject to a certain degree of public 
control through Section 404 of the Clean Water 
Act and other laws and programs. Permit applica- 
tions for wetlands conversion (11,000 a year, 3% of 
which are denied, 44% withdrawn, and 33% sig- 
nificantly modified) are reviewed by the Corps of 
Engineers and the EPA. This inefficient and un- 
predictable process calls for an advance identifica- 
tion approach such as the special area management 
plan (SAMP) concept added to the Coastal Zone 
Management Act in 1980. One of the few applica- 
tions of this concept is Grays Harbor, Washington, 
which receives fresh water from the Chehalis 
River. Although the planning process has been 
protracted and inclusive to date, it has illustrated 
the art of intergovernmental planning. The necessi- 
ty for including nongovernmental parties as formal 
participants is evident. The much revised January 
1986 estuary plan is too complex and lengthy for 
most interested parties to understand. A schedule 
for the process and its adoption must be developed 





and followed. The significance of the plan's adop- 
tion should be clearly stated. The Grays Harbor 
situation has not been resolved, partly because the 
impetus for development has waned. The Sears 
Island, Maine, development planning process for a 
port facility is a mirror image. Regulatory and 
funding commitments were received from each 
level of government without a detailed prior envi- 
ronmental review. After issuance of a Section 404 
permit, the momentum came to a halt upon suit by 
the Sierra Club. As a result, the court ordered a 
complete Environmental Impact Statement, which 
upon completion was criticized by EPA and the 
Fish and Wildlife Service. In the Sears Island case 
a SAMP study might have anticipated the environ- 
mental controversy. The importance of advance 
planning and identification is emphasized. (Cassar- 
PTT 


W88-06055 


AIR POLLUTION IN EUROPE: INTERNA- 
TIONAL POLICY RESPONSES, 

Economic Commission for Europe (UN), Geneva 
(Switzerland). 

P. H. Sand. 

Environment ENTVAR, Vol. 29, No. 10, p 16-20, 
28-29, December 1987. 1 fig, 1 tab. 


Descriptors: *Water quality control, *Air pollu- 
tion, *Acid rain, *Water pollution sources, *Moni- 
toring, Nitrogen oxides, Sulfur dioxide, Rainfall, 
Regulations, International agreements, Coopera- 
tive Programme for the Monitoring and Evalua- 
tion of the Long-Range Transmission of Air Pol- 
lutants in Europe. 


The Cooperative Programme for the Monitoring 
and Evaluation of the Long-Range Transmission 
of Air Pollutants in Europe (EMEP) and the ‘Pro- 
tocol on the Reduction of Sulphur Emissions or 
Their Transboundary Fluxes by At Least 30 Per 
Cent’ are major components of air pollution con- 
trol in Europe. Regulatory action in Europe is 
based on an evolving process of scientific substan- 
tiation and consensus. Cooperative programs for 
monitoring and assessing effects of air pollution on 
the environment concern forests, river and lake 
acidification, structures and historical monuments, 
and agricultural crops. Every four years national 
strategies and policies for air pollution abatement 
are reviewed. Governmental licensing of potential- 
ly polluting activities is well-established in Europe. 
A uniform engine emission standard has been 
adopted, and more stringent standards are likely in 
the future. Many countries also have regulated 
sulfur emissions from heating oils, requiring flue 
gas cleaning apparatus. It has been demonstrated 
that a number of economic incentives and disincen- 
tives for air pollution abatement can operate in 
both market and centrally planned economies. 
(Cassar-PTT) 

W88-06058 


MERCURY IN FISH IN SWEDISH LAKES, 
Uppsala Univ. (Sweden). Dept. of Hydrology. 
For primary bibliographic entry see Field SB. 
W88-06103 


CONTROL OF AEDES AEGYPTI LARVAE IN 
HOUSEHOLD WATER CONTAINERS BY CHI- 
NESE CAT FISH, 

Guangxi Inst. of Parasitic Diseases Control, Nan- 
ning. Dept. of Entomology. 

For primary bibliographic entry see Field SF. 
W88-06122 


NITROGEN CYCLING IN A MULTIPLE-CROP 

VEGETABLE PRODUCTION SYSTEM, 

Agricultural Research Service, Tifton, GA. South- 

east Watershed Research Center. 

For primary bibliographic entry see Field 5B. 
-06160 


EFFECTS OF LOAD REDUCTIONS ON THE 
WATER QUALITY OF A LARGE SHALLOW 
LAKE, 

Magyar Tudomanyos Akademia, Budapest. Szami- 
tastechnikai es Automatizalasi Kutato Intezete. 
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For primary bibliographic entry see Field 2H. 
88-06165 


DEVELOPMENT OF GROUNDWATER RE- 
SOURCES IN SCOTLAND, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

For primary bibliographic entry see Field 4B. 
W88-06196 


HEALTH RISKS OF CHLORINATION - IS 
THERE A PROBLEM, 

For primary bibliographic entry see Field 5F. 
W88-06203 


GROUNDWATER _ INVESTIGATIONS _ IN 


LOWER SPEY VALLEY, NEAR FOCHABERS, 
Grampian Regional Council, Aberdeen (Scotland). 
Dept. of Water Services. 

For primary bibliographic entry see Field 2F. 
W88-06206 


PRELIMINARY EVALUATION OF SOME 
WILD AND CULTIVATED PLANTS FOR 
SNAIL CONTROL IN MACHAKOS DISTRICT, 
KENYA, 

Addis Ababa Univ. (Ethiopia). Dept. of Geogra- 


phy. 

H. Kloos, F. Waithaka Thiongo, J. H. Ouma, and 
A. E. Butterworth. 

Journal of Tropical Medicine and Hygiene, Vol. 
90, No. 4, p 197-204, August 1987. 2 tab, 22 ref. 


Descriptors: *Water quality control, *Schisto- 
somes, *Molluscicides, *Snails, Plants, Kenya, De- 
veloping countries. 


Fifty local medicinal, agricultural and wild grow- 
ing deciduous plants, were screened as water ex- 
tracts at 1:1000 concentration for molluscicidal ac- 
tivity against Biomphalaria pfeifferi in Machakos 
District, Kenya. Forty-seven of the 50 (94%) 
plants and 106 of the 134 (79%) plant materials 
(roots, stems, leaves, fruits, flowers and seeds) 
were molluscicidal. The leaves of Pappea capensis, 
Steganotaenia araliacea, Zornia setosa subsp. 
obvata and Terminalia_ kilimandscharica, the 
flower pods of Acacia nilotica and the fruits and 
roots of Solanum nigrum gave 100% kill. Another 
15 species produced mortality rates between 53- 
87%. Plants were evaluated for possible use in 
local snail control programs by considering their 
growing characteristics, habitat requirements, tox- 
icity in non-target organisms, abundance in the 
study area and competing uses. At least three 
plants are too toxic to be handled and added to 
streams which are widely used for cooking and 
drinking. Two plants which warrant more testing, 
the semiaquatic Polygonum senegalensis and the 
seeds and seed pods of Acacia milotica, have been 
evaluated in secondary screens but the develop- 
ment and application of plants for snail control 
requires more interdisciplinary efforts. (Sand-PTT) 
W88-06268 


APPROACHES FOR EVALUATING ENVIRON- 
MENTAL QUALITY; SCIENTIFIC PROBLEMS 
AND MANAGEMENT NEEDS, 
Southern California Coastal 
Project, Long Beach. 

J. W. Anderson. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4, p 313-322, 1988. 1 fig, 1 tab, 12 ref. 


Water Research 


Descriptors: *Water quality control, *Estuaries, 
*Data acquisition, *Monitoring, *Sediments, 
Marine environment, Bioindicators, Indicators, Re- 
search priorities. 


Data gathering on the effects of pollution in estu- 
aries and coastal waters should be integrated to 
eliminate duplication of effort to provide needed 
information. This would require cooperation be- 
tween the several regulatory and managing agen- 
cies and the scientific community. Data available 
from trawls and benthic infaunal analyses can be 
combined with good chemical analyses and sedi- 
ment bioassays to provide ranges for threshold 
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toxicity levels of multiple toxicants on sediment. 
Accurate toxic concentrations can be determined 
from carefully designed studies. Several selected 
contaminants should be used, alone and in combi- 
nation. Sensitive bioindicators should be tested 
with sediments under the conditions found in pol- 
luted environments. Information obtained from in- 
tegrated studies can be applied to control of dis- 
charges from industry, wastewater treatment facili- 
ties, and dredging. (Cassar-PTT) 

W88-06300 


REVIEW OF MONITORING STRATEGIES 
AND ASSESSMENTS OF ESTUARINE POLLU- 
TION, 

National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 

For primary bibliographic entry see Field 7A. 
W88-06301 


DISAPPEARANCE RATES OF CHLORA- 
MINES IN RIVER WATER, 

Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). 

For primary bibliographic entry see Field 5B. 
W88-06319 


BIOTRANSFORMATION OF BENZINE BY 
DENITRIFICATION IN AQUIFER SAND, 

Beak Consultants Ltd., Mississauga (Ontario). 

For primary bibliographic entry see Field 5B. 
W88-06375 


MOBILITY AND EFFECTS IN LINER CLAY 
OF FLUOROBENZENE TRACER AND LEACH- 
ATE, 

Dow Chemical Co., Midland, MI. 

E. M. Ilgenfritz, F. A. Blanchard, R. L. Masselink, 
and B. K. Panigrahi. 

Ground Water GRWAAR, Vol. 26, No. 1, p 22- 
30, January-February 1988. 6 fig, 7 tab, 14 ref. 


Descriptors: *Water pollution prevention, *Waste 
dumps, *Impervious boundaries, *Clays, *Organic 
compounds, *Leachates, Sealants, Hazardous ma- 
terials, Landfills, Aquifers, Groundwater pollution, 
Permeameters, Chloroform, Model studies, Solute 
transport, Effluent seepage. 


To help demonstrate the ability to operate a haz- 
ardous waste landfill with no escape of leachate 
through the landfill liner to the groundwater aqui- 
fer, permeameter tests of the effects on clay liner 
material of leachates containing ppm levels of or- 
ganics such as chloroform, methylene chloride, 
toluene, and chlorobenzene were run. To get an 
unambiguous future determination of a detection of 
failure by leachate leaking into the landfill under- 
liner monitoring system, a single compound or 
agent was sought which could be used as a tracer 
material. Fluorobenzene was chosen as a unique, 
easy-to-analyze field monitoring tracer that would 
not be likely to occur in normal industrial/com- 
mercial activities. The leachate permeameter test- 
ing confirmed literature data indicating that dilute 
concentrations of organic solvents in landfill leach- 
ate do not impair the barrier properties of clay 
even after several pore volumes of throughput. 
The appropriateness of the choice of fluoroben- 
zene was confirmed by examining its comparative 
migration and by looking for its effects on the clay. 
Modeling of permeameter solute effluent concen- 
tration data with the transport equation of Ogata 
has shown a reasonable fit. Retardations of the 
major components of the particular landfill leach- 
ate evaluated were as expected, with chloroben- 
zene >. toluene > fluorobenzene = chloroform > 
methylene chloride. Fluorobenzene is a good rep- 
resentative of the least retarded chemicals. There 
were no adverse effects on the clay’s barrier prop- 
erties from the ppm level of fluorobenzene added 
to the leachate. (Author's abstract) 

W88-06377 


EXISTING AND ANTICIPATED IRRADIA- 
TION IN THE HYPOLIMNETIC WATERS OF 
CENTRAL LAKE ERIE, 
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Group 5G—Water Quality Control 


National Water Research Inst.. Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 2H. 
W88-06401 


DIFFUSE (NON-POINT) SOURCE LOADING 
OF CHEMICALS TO LAKE ERIE, 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 5B. 
W88-06407 


LAKE ERIE CENTRAL BASIN TOTAL PHOS- 
PHORUS TREND ANALYSIS FROM 1968 TO 
1982, 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 5B. 
W88-06409 


WATER QUALITY CHANGES IN LAKE ERIE, 
1968-1980. 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 2H. 
W88-06410 


POST AUDIT OF A LAKE ERIE EUTROPH- 
ICATION MODEL, 

Manhattan Coll., Bronx, NY. Environmental Engi- 
neering and Science Program. 

For primary bibliographic entry see Field SC. 

Ww 20 


LAKE ERIE RESEARCH: RECENT RESULTS, 
REMAINING GAPS, 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

F. M. Boyce, M. N. Charlton, D. Rathke, C. H. 
Mortimer, and J. Bennett. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 826-840, 1987. 1 fig, 65 ref, 2 append. 


Descriptors: *Sediment-water interfaces, *Water 
quality control, *Phosphorus removal, *Oxygen 
depletion, *Seasonal variation, *Research prior- 
ities, *Model studies, *Lake Erie, *Limnology, 
Hydrodynamics, Great Lakes, Lakes, Surveys, 
Mathematical studies, Physical properties, Weath- 
er, Winds, Solar radiation, Lake sediments. 


Evidence that oxygen depletion rates in the central 
basin hypolimnion were increasing and would lead 
to increasingly severe late summer anoxia resulted 
in a large public investment in both the U.S. and 
Canada to construct sewage treatment plants in 
order to reduce the phosphorus load to Lake Erie. 
Improvements in the water quality indicators, 
phosphorus and chlorophyll, have been achieved 
in the decade since these measures went into effect. 
There is no clear evidence, however, for a corre- 
sponding ‘recovery’ in hypolimnetic oxygen deple- 
tion. It is now recognized that physical processes, 
driven by winds and solar heating with strong 
interannual fluctuations, influence the timing and 
severity of late-summer anoxia, and make it diffi- 
cult to detect long-term trends. As a result of the 
1979 and 1980 intensive field experiments, many of 
the physical processes are better understood, better 
documented, and new possibilities exist for im- 
proved numerical hydrodynamical modeling. Sys- 
tems modelers have exploited the voluminous Lake 
Erie data to generate convincing water quality 
models that account for the physical variability as 
well as simulating biochemical parameters. In some 
respects the modelers have pushed beyond the 
frontiers of established knowledge of biochemical 
processes and thus challenge process-oriented re- 
searchers to confirm or reject their findings. A 
consensus is forming among Lake Erie researchers 
that the key to understanding the lake’s response to 
changing external loadings lies in a detailed under- 
standing of the sediment/water interaction. Study 
of sediment-water interactions calls for interdisci- 
plinary efforts that will involve. physicists, biolo- 
gists, chemists, and modelers. An appendix lists 
specific research recommendations. (Author's ab- 
stract) 
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The dramatic changes that have occurred in the 
provision of public water supplies in Bahrain over 
the past 21 years since an earlier paper outlined the 
original situation in 1965 are described. It shows 
how the serious and irreversible ramifications of 
the continuously declining piezometry and increas- 
ing salinity of the natural, brackish, artesian 
groundwaters were tackled by the government. A 
massive and imaginative program was introduced 
to convert almost the whole island. population 
from groundwater to mainly desalinated water by 
1986. The relative success of this expensive pro- 
gram and its novel use of reverse osmosis for 
desalinating the deeper saline water to relieve the 
piezometric pressure invasions of the upper fresh 
water aquifers is discussed. Finally, the outlook for 
the future stability and management of the island's 
total water resources is mentioned. (Author's ab- 
stract) 
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‘Quality’ of water may be defined in terms of its 
suitability for specific purposes. Therefore, ‘optical 
water quality’ means the extent to which the suit- 
ability of water for its functional role in the bio- 
sphere or the human environment is determined by 
its optical properties. The effect of waste waters on 
the optical properties of surface water bodies is a 
very important water pollution control aspect, 
with implications for the recreational and aesthetic 
value of these waters, as well as for aquatic life 
forms. It is suggested that optical quality standards 
for wastewaters should be framed in terms of their 
effects on three of the apparent optical properties 
of the receiving water bodies - the vertical attenu- 
ation coefficient for solar irradiance in the visible/ 


photosynthetic waveband, the irradiance reflec- 
tance just below the surface for visible/photosyn- 
thetic radiation and the Secchi depth. Procedures 
are outlined that after measurement of the inherent 
optical properties (absorption and scattering coeffi- 
cients) in the laboratory, the effects of the 
wastewater at any given dilution, on the three 
apparent optical properties of the receiving water 
may be calculated. In this way, industrial concerns 
can assess the optical effects of their effluent before 
it is discharged to the environment. (Alexander- 
PTT 
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The effluent discharged from confined dredged 
material disposal areas during filling operations is 
considered a dredged material discharge under 
Section 404 of the Clean Water Act. The Corps of 
Engineers has recently developed modified elutri- 
ate testing procedures for predicting the quality of 
effluent, to include both dissolved and particle- 
associated contaminant concentrations. As a part 
of this effort, field evaluations were conducted at 
five confined disposal areas to assess the effluent 
quality and compare field data with laboratory 
predictions. The comparisons serve to verify the 
accuracy and precision of the predictive tech- 
niques. For all five sites evaluated, the laboratory 
test adequately predicted the dissolved and parti- 
cle-associated concentrations of contaminants in 
the effluent. The predictions were also generally 
conservative, i.e., higher than the measured field 
data. The field data showed that all five disposal 
areas were very efficient in retaining suspended 
solids. The relative retention of contaminants 
within the sites also was very high, since most 
contaminants were directly associated with parti- 
cles and were removed with them. Additional 
comparisons of predictions with field data under a 
wider variety of operating conditions were recom- 
mended. (Author’s abstract) 
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This document provides guidance to Resource 
Conservation and Recovery Act (RCRA) facility 
permit applicants and writers concerning the estab- 
lishment of Alternate Concentration Limits 
(ACLs). To obtain an ACL, a permit applicant 
must demonstrate that the hazardous constituents 
detected in the groundwater will not pose a sub- 
stantial present or potential hazard to human 
health or the environment at the ACL levels. 
ACLs are granted through the permit process 
under Parts 264 and 270, and are established in the 
context of the facility Groundwater Protection 
Standard (GWPS). The 19 factors or criteria, that 
are used to evaluate ACL requests are listed in 
Section 264.94(b) of the regulation. Detailed infor- 
mation on each of these criteria is not required in 
every ACL demonstration, because each demon- 
stration requires different types and amounts of 
information, depending on the site-specific charac- 
teristics. A separate chapter of this document is 
devoted to each of these criteria. The criteria are 
briefly discussed, along with the type, quantity, 
and quality of information that should be provided, 
depending on the site-specific characteristics. (Au- 
thor’s abstract) 
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Environmental cost-benefit analysis must take into 
account at least three categories of uncertainties: 
(a) lack of precision; (b) an indeterminacy due to 
the fact that in many instances it is impossible to 
obtain a population sample; (c) in some instances, a 
random component excludes full determinism. 
Ways must be found for decision making in the 
presence of structural uncertainties. A simple 
method is outlined in this paper; a more elaborate 
but yet untested one is referred to. The paper 
contains a few estimates of acid precipitation dam- 
ages in Europe. Damage to fish stocks in Scandina- 
via is evaluated at $58 million annually; material 
damages for Europe are superior to this figure 
probably by a factor of ten. The great unknown 
remains forest damage in Central Europe. For the 
time being, the absence of a damage function pre- 
cludes anything but guesses. After a very summary 
review of the abatement methods, it is shown that 
the optimization of abatement strategies may 
progress only on a plant-by-plant basis. The sum of 
site-specific plans may add up to a national strate- 
gy, but it would be an error to specify first a broad 
strategy and then apply it rigidly on large scale. 
The cost of fuel desulfurization processes is be- 
tween 12 and 30% of the (energy) value of feed- 
stock; flue gas desulfurization costs between 8.1 
and 17.7% of the price of the KWh. It is not 
expected that these fractional costs should diminish 
by more than 1/4 in the forseeable future. On this 
basis, $12,500 million annually is advanced as an 
estimate for the uniform rollback of sulfur emis- 
sions in the EEC Countries, if maximum feasible 
technological control is implemented. The most 
urgent tasks to reduce this potential expense at 
cost-effective level are: (a) reliable model concepts 
and calculations to pinpoint geographical areas 
where abatement is cost-effective and where it is 
not; and (b) reliable damage functions, in the first 
place concerning forest damage by acid precipita- 
tion. (See also W88-06559) (Lantz-PTT) 
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The environmental impacts of various alternatives 
for remedial action at the Ambrosia Lake uranium 
mill tailings site, located near Ambrosia, New 
Mexico, are assessed and compared. The designat- 
ed site covers 196 acres and contains 111 acres of 
tailings and some of the original mill structures. 
The Uranium Mill Tailings Radiation Control Act 
(UMTRCA), Public Law 95-604, authorizes the 
US Department of Energy to clean up the site, to 
reduce the potential health impacts associated with 
the residual radioactive materials remaining at the 
site and at associated properties off the site. The 
US EPA promulgated standards for the remedial 
action (40 CFR Part 192). Remedial action must be 
performed in accordance with these standards and 
with the concurrence of the Nuclear Regulatory 
Commission. The proposed action is to stabilize 
the tailings at their present location by consolidat- 
ing the tailings and associated contaminated mate- 
rials into a recontoured pile. A radon barrier 
would be constructed over the pile and various 
erosion protection measures would be taken to 
assure the long-term stability of the pile. Another 
alternative which would involve moving the tail- 
ings to a new location is also assessed in this 
document. This alternative would generally in- 
volve greater short-term impacts and costs, but 
would result in stabilization of the tailings at an 
undeveloped location. The no action alternative is 
also assessed in this document. (Author's abstract) 
W88-06599 


SECOND ANNUAL PROGRESS REPORT 
UNDER THE CHESAPEAKE BAY AGREE- 
MENT. 

For primary bibliographic entry see Field 6E. 
W88-06617 


CHOICES FOR THE CHESAPEAKE: AN 
ACTION AGENDA. 

For primary bibliographic entry see Field 6E. 
W88-06618 


FIRST ANNUAL PROGRESS REPORT UNDER 
THE CHESAPEAKE BAY AGREEMENT. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-205910. 
Price codes: A03 in paper copy, AOI in microfiche. 


133 


Water Quality Control—Group 5G 
December 1985. 22 p. 


Descriptors: *Chesapeake Bay, *Water pollution 
control, *Water quality, *Water pollution effects, 
Nutrients, Ch'orophyll a, Turbidity, Dissolved 
oxygen, Toxicity, Environmental protection, Mon- 
itoring, Heavy metals, Fish, Shellfish. 


Polluting activities occurring throughout the 
drainage basin affect water quality in tributary 
streams and the Chesapeake Bay. Degradation of 
the Bay's water and sediment quality can affect 
living resources. Declines in living resources are 
paralleled by changes in water quality which in- 
clude increases in nutrient concentrations, chloro- 
phyll a, turbidity, and toxic chemicals, and de- 
creases in dissolved oxygen. A summary of the 
trends is: (1) Submerged aquatic vegetation, which 
provides protective cover and food for diverse Bay 
organisms, has declined in abundance since the 
1960s; (2) Oyster spat set has declined significantly 
over the last decade; (3) Landings of freshwater 
spawning finfish have decreased recently; (4) 
Levels of nutrients are increasing in many areas of 
the Bay; (5) The amount of Bay water showing 
low dissolved oxygen levels in the summer has 
increased about 15-fold in the past 30 years; (6) 
High concentrations of toxic organic compounds 
are found in the bottom sediments of the Bay near 
major industrial facilities; and (7) In many areas of 
the Bay heavy metals concentrations in the water 
columns and sediments are significantly higher 
than natural levels. The Chesapeake Bay Program 
recommended the following actions if the Bay is to 
be preserved and restored: (1) The states and EPA 
develop a basinwide plan, including implementa- 
tion schedules to control nutrients and toxic sub- 
stances from both point and nonpoint sources; (2) 
NPDES permits should consider Bay Program 
findings on nutrients and toxic substances and limi- 
tation in the permits should be enforced; (3) EPA 
and USDA need to work together to reduce agri- 
cultural pollution; (4) Required pretreatment pro- 
grams must be implemented; (5) Toxic compounds 
must be kept out of the estuary to the maximum 
extent possible; (6) Techniques to reduce phospho- 
rus and nitrogen loadings to the Bay should be 
evaluated and implemented where they are appro- 
priate; (7) A coordinated Baywide monitoring plan 
must be initiated; and (8) A coordinated mecha- 
nism should ensure that government takes appro- 
priate actions to reduce pollution of the Bay. (See 
also W88-06617) (Lantz-PTT) 
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The Pioneer Sand site, owned by the Pioneer Sand 
Company (PSC), is an inactive 1l-acre quarry lo- 
cated near Belleview, FL. A disposal permit was 
granted to PSC in 1974, which allowed the dispos- 
al of inert materials including construction debris 
and shredded automobile strippings. Between 1974 
and 1978, phenols and resin compounds were de- 
posited from Newport Industries. Domestic and 
industrial wastes including metal plating sludges 
were also received from the Pensacola Naval Air 
Station. Approximately 75% of the site is an exca- 
vation pit, while the remaining 25% is a fill area 
consisting of the above-mentioned materials. In 
1981 the Florida Department of Environmental 
Regulation did not renew the disposal permit and 
ordered the waste dumping practices to cease. 
Based on the results of PCB analysis of soils at the 
site, the EPA conducted an Immediate Removal 
Action in August 1986. All known areas of PCB 
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concentrations > 50 ppm were removed. The pri- 
mary contaminants of concern included: VOCs, 
organics. heavy metals, phenols, phthalates, and 
toluene. The selected remedial action for the site 
includes: RCRA Subtitle D landfill closure; leach- 
ate collection, treatment, and onsite disposal; sur- 
face water treatment and onsite discharge; and 
cover system for the sludge pond waste. The esti- 
mated capital cost is $462,025 with operating and 
maintenance costs of $45,000 for the first year, and 
$34,900 for years 2-30. (Author's abstract) 
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The Arrowhead Refinery site is located in Her- 
mantown, St. Louis County, Minnesota. The site 
consists of 10 acres of relatively flat land with 
peaty wetlands scattered across the area, and it is 
zoned for commercial use. Between 1945 and 1977, 
the site was used as a waste oil reclaiming facility. 
The operation generated waste by-products which 
were discharged into an uncontained 2-acre lagoon 
and a wastewater ditch in a wetland area. Arrow- 
head Refinery Company, incorporated in 1961, 
continued refining and recycling operations until 
1977, when the Minnesota Pollution Control 
Agency ordered work to be stopped. Investiga- 
tions conducted by EPA in 1979 revealed that 
onsite surface water was transporting contaminants 
to nearby wetlands areas and navigable waters. In 
response, a surface water diversion ditch was con- 
structed to prevent further contaminant migration. 
The primary contaminants of concern are VOCs, 
PAHs and lead, and they are found in onsite soils, 
sediments, surface waters and groundwater. The 
selected remedial action for the Arrowhead Refin- 
ery site includes: excavation and onsite incineration 
of 4,600 cy of sludge and 20,500 cy of contaminat- 
ed soils and sediments; groundwater pumping and 
treating designed to restore the aquifer and control 
contaminant migration over a 25-50 year period; 
extension of a nearby municipal water supply 
system to replace those private water supplies most 
likely to be affected by groundwater contamina- 
tion; and proper abandonment of individual wells 
formerly used as drinking water supplies in accord- 
ance with State well codes. Estimated capital cost 
of the remedy is $22,000,000 with annual operating 
and maintenance costs ranging between $130,000 
and $180,000. (Author's abstract) 
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The Sikes Disposal Pits site is located on a 185- 
acre site, approximately 2 miles southwest of 
Crosby, TX. The site lies in the 100-year floodplain 
of the river while portions lie within the 10-year 


and 50-year floodplain. The site has been flooded 
four times since 1969. Between the early 1960s and 
1967, Sikes Disposal Pits operated as a waste de- 
pository. Chemical wastes from area petrochemical 
industries and numerous drums were deposited 
onsite in several old sand pits. A preliminary sam- 
pling at the site in 1982 indicated the presence of 
phenolic compounds and other organics. In June 
1983, a removal action performed at the site by the 
EPA removed approximately 440 cu yd of pheno- 
lic tars from a partially buried pit. Subsequent 
studies at the site indicated the need for a total 
remedial site plan. Onsite soils and surface water 
from the sludge areas as well as Tank Lake were 
contaminated. Groundwater in the shallow aquifer 
below the site has been heavily contaminated; no 
residential wells are currently affected. Neither 
surface water or groundwater contamination has 
migrated beyond the site boundaries. The primary 
contaminants of concern include: organics, tolu- 
ene, creosote, benzene, xylene, phenolic com- 
pounds, halides, dichloroethane, vinyl chloride. 
The selected remedial action includes: onsite incin- 
eration of sludges and contaminated soils; onsite 
disposal of residue ash - use as backfill; ban use of 
upper aquifer onsite, while naturally attenuating to 
0.00001 Human Health Criteria (< 30 yrs); dis- 
charge contaminated surface water to river, treat 
as necessary to meet discharge criteria; monitor 
lower aquifer and ban its use onsite if site degrada- 
tion occurs. The estimated capital cost for this 
action is $102,217,000 with annual operating and 
maintenance costs of $41,000. (Lantz-PTT) 
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The Tinkham Garage site encompasses 375 acres 
of residential and undeveloped land in London- 
derry, NH. In April 1978, citizen complaints of 
foam and odors in a small unnamed brook resulted 
in a site cleanup and the excavation of a diversion 
trench to direct surface runoff. The remedial inves- 
tigation completed in January 1986, documented 
contamination from volatile and extractable organ- 
ic compounds associated with groundwater in 
overburden and bedrock aquifers, surface water 
and in soil located in the field behind Tinkham 
garage and in the condominium complex. Specifi- 
cally, contaminated soil within the complex was 
associated with the individual domestic waste 
leaching fields for a number of buildings within the 
complex. Two other source areas existed within 
the complex: a refuse area for disposal of soils 
excavated from the leach fields; and a low lying 
contaminated swale area in close proximity to the 
unnamed tributary. The swale is suspected to be 
another site of direct discharge of liquid wastes to 
the ground surface. The primary contaminants of 
concern include: VOCs, organic sludges and 
metals. The selected remedial action includes: ex- 
cavation of approximately 10,800 cu yd of con- 
taminated soils behind Tinkham garage; field work 
and analytical modeling to determine the need for 
the removal of additional, potentially contaminated 
soils in the condominium complex; onsite treatment 
of all excavated contaminated soils by either aer- 
ation, composting or soil washing; regrading and 
revegetation of excavated source areas after treat- 
ed soils have been returned to their original loca- 
tions; reconstruction of any removed leach fields; 
restoration of wetlands where contaminated soils 
are excavated; extraction and offsite treatment of 
contaminated groundwater at Derry, NH publicly 
owned wastewater treatment works, which may 
lead to offsite pretreatment; groundwater monitor- 
ing onsite and offsite. The estimated capital cost is 
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$2,058,000 with annual operating and maintenance 
of $874,000. (Lantz-PTT) 
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Three methods for measuring the overall recrea- 
tion and related benefits of improved water qual- 
ity. (It does not measure commercial use benefits 
or withdrawal use benefits) were compared. These 
methods are travel cost, contingent valuation and 
contingent ranking. The results strongly support 
the feasibility of measuring recreation and related 
benefits of water quality improvements. Moreover, 
the benefits measurement approaches (several con- 
tingent valuation formats and the travel cost 
method) show consistent results for comparable 
changes in water quality. The range of variation is 
generally less than that expected in models used to 
translate the effects of effluents in a water body 
into the corresponding water quality parameters. 
In addition, the results also clearly show that the 
intrinsic benefits of water quality improvements, 
especially option values, can be measured and that 
they are a sizable portion (> 1/2) of the total 
recreation and related benefits total. (Lantz-PTT) 
W88-06627 


TIME-OF-TRAVEL IN GLACIAL AQUIFERS, 
Caswell, Eichler and Hill, Inc., West Topsham, 
VT. 


For primary bibliographic entry see Field SB. 
W88-06695 


STRINGFELLOW LEACHATE TREATMENT 
WITH RBC, 


Environmental Protection Agency, Cincinnati, 
OH. 

For primary bibliographic entry see Field 5D. 
W88-06741 


PROTECTING MARINE ENVIRONMENTAL 
QUALITY FROM LAND-BASED POLLUT- 
ANTS: THE STRATEGIC ROLE OF ECOTOXI- 
COLOGY, 
Department of the 
(Nova Scotia). 

P. G. Wells, and R. P. Cote. 
Marine Policy, Vol. 12, No. 1, 
1988. 4 fig, 26 ref. 


Environment, Dartmouth 


p 9-21, January 


Descriptors: *Environmental protection, *Toxici- 
ty, *Ecotoxicology, *Path of pollutants, *Fate of 
pollutants, *Coastal waters, *Pollutants, *Environ- 
mental quality, Waste disposal, Water quality, En- 
vironmental policy, Estuaries, Canada. 


Marine waters receive many wastes from point and 
non-point sources. Land-based pollutants are of 
particular concern to the continued uses and ‘eco- 
system health’ of estuaries and nearshore waters. 
The 1985 UNEP Montreal Guidelines present an 





environmental protection framework for multijur- 
isdictional areas. These Guidelines specifically link 
the uses of the environment. a scientific under- 
standing of the fate and effects of pollutants (eco- 
toxicology) and the choice of appropriate control 
strategies. These Guidelines are placed within the 
context of independently developed international 
and national framework and management tools. In 
all cases, ecotoxicological information and princi- 
ples are essential for choosing the most effective 
disposal options for land-based pollutants. Under- 
standing the current frameworks and strategies for 
choosing effective assessment, control, and moni- 
toring procedures, and the essential contribution of 
marine ecotoxicology, should lead to improved 
management of land-based sources of pollutants. 
(Author's abstract) 

W88-06753 


TREATMENT PROCESSES FOR CONTAMI- 
NATED GROUNDWATER - THREE CASE 
STU 


DIES, 
CH2M/Hill, Reston, VA. 
T. E. Higgins, and S. Romanow. 
Hazardous Waste and Hazardous Materials 
HWHME2, Vol. 4, No. 4, p 307-323, Fall 1987. 10 
fig, 6 tab, 11 ref. 


Descriptors: *Water pollution treatment, *Water 
pollution control, *Wastewater treatment, *Haz- 
ardous wastes, *Groundwater pollution, Chemical 
treatment, Physical treatment, Wastewater pollu- 
tion, Wastewater management, Cleanup, Inorganic 
compounds, Organic compounds, Air stripping, 
Adsorption, Filtration, Design criteria, Case stud- 
ies. 


Groundwater contamination at hazardous waste 
sites is one of the principal driving forces behind 
current cleanup efforts. The importance of this 
environmental problem has increased recently and 
will continue to increase as the nation becomes 
more dependent on its groundwater resources. 
Current problems and cleanup goals are discussed 
with regard to applicable physical and chemical 
treatment technologies that are used to achieve 
these goals. Most common hazardous waste con- 
taminants can be classified as either inorganic or 
organic since these have different treatment meth- 
ods. For organics removal, the main treatment 
technologies evaluated are air stripping and carbon 
adsorption; chemical precipitation and filtration 
were evaluated for inorganics removal. General 
design criteria for the technologies discussed are 
presented as a guide for preliminary sizing of the 
various treatment units. Three case studies are 
presented as examples of treatment systems, either 
proposed or in operation. These examples illus- 
trate, using real data, how the selections of physi- 
cal and chemical treatment systems are made and 
sequenced. A variety of groundwater contamina- 
tion problems are covered by the examples to 
illustrate the broad range of problems that exist. 
(Author's abstract) 

W88-06755 


CONTAMINATED GROUNDWATER REMEDI- 
ATION DESIGN USING SIMULATION, OPTI- 
MIZATION, AND SENSITIVITY THEORY: 1. 
MODEL DEVELOPMENT, 

Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

D. P. Ahlfeld, J. M. Mulvey, G. F. Pinder, and E. 
F. Wood. 

Water Resources Research WRERAO, Vol. 24, 
No. 3, p 431-441, March 1988. 2 fig, 43 ref, append. 


Descriptors: *Groundwater pollution, *Aquifer 
cleanup, *Water pollution treatment, *Simulation 
model, *Water quality control, Model studies, 
Groundwater movement. 


The problem of designing contaminated ground- 
water remediation systems using hydraulic control 
is addressed. Two nonlinear optimization formula- 
tions are proposed which model the design process 
for the location and pump rates of injection and 
extraction wells in an aquifer cleanup system. The 
formulations are designed to find a pumping 
system which 1) removes the most contaminant 
over a fixed time period and 2) reduces contami- 
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nant concentration to specified levels by the end of 
a fixed time period at least cost. The formulations 
employ a two-dimensional Galerkin finite element 
simulation model of steady-state groundwater flow 
and transient convective-dispersive transport. To 
make the optimization problems computationally 
tractable sensitivity theory is used to derive a 
general relationship for computing the derivatives 
of an arbitrary function of the simulation outputs 
with respect to model inputs. This relationship is 
then applied to the convective-dispersive transport 
equation. (See also W88-06801) (Author's abstract) 
W88-06800 


CONTAMINATED GROUNDWATER REMEDI- 
ATION DESIGN USING SIMULATION, OPTI- 
MIZATION, AND SENSITIVITY THEORY: 2. 
ANALYSIS OF A FIELD SITE, 

Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

D. P. Ahlfeld, J. M. Mulvey, and G. F. Pinder. 
Water Resources Research WRERAO, Vol. 24, 
No. 3, p 443-452, March 1988. 6 fig, 3 tab, 8 ref. 


Descriptors: *Groundwater pollution, *Aquifer 
cleanup, *Water pollution treatment, *Simulation 
analysis, *Superfund site, Woburn, Massachusetts, 
Model studies. 


An optimization approach to designing contami- 
nated groundwater aquifer remediation systems is 
described and used to analyze alternate hypotheti- 
cal remediation strategies at a Superfund site in 
Woburn, Massachusetts. The methodology com- 
bines two-dimensional convective-dispersive trans- 
port simulation, nonlinear optimization, and sensi- 
tivity theory. Remediation strategies are generated 
based on different design criteria as represented by 
two alternate optimization formulations. Field 
scale simulation models can be successfully incor- 
porated into a nonlinear optimization framework 
to solve important design problems. Through the 
use of sensitivity theory for the transport simula- 
tion model it is possible to solve field scale prob- 
lems with at least an order of magnitude less 
computational effort than when using perturbation 
methods. (See also W88-06800) (Author's abstract) 
W88-06801 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


OVERALL ECONOMIC ASPECTS OF VARI- 
OUS ABATEMENT STRATEGIES AND OF 
THE PROCESSES FOR REDUCTION OF 
EMISSIONS, 

For primary bibliographic entry see Field 5G. 
W88-06570 


WATER RESOURCES AND WATER MANAGE- 
MENT, 

M. K. Jermar. 

Developments in Water Science, No. 28. Elsevier, 
New York, 1987. 385 p. 


Descriptors: *Water resources development, 
*Water management, *Public policy, Economic 
aspects, Resources development, Waste manage- 
ment, Management planning, Land use, Environ- 
mental effects. 


The utilization of water and other natural re- 
sources is a precondition of economic growth. The 
dramatic pace of current economic development. 
however, is based on an over-utilization of these 
resources. While some natural resources (such as 
air, water and soil) are renewable, they may, and 
increasingly do, become gradually deteriorated as 
a result of the secondary effects of their develop- 
ment. An over-utilization and excessive deteriora- 
tion of natural resources results in addition and 
inordinate restrictions on future development. The 
very serious environmental constraints which 
could arise through the interaction of agricultural, 
industrial, urban and rural development on the one 
hand and the biosphere on the other hand, may 
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require such measures as: (1) the revision of raw/ 
waste material use/reuse and water/waste water 
utilization in industry and (2) the revision of land 
use patterns and forestry/agricultural/irrigation 
practices. A new and complex interdisciplinary 
theory has to be developed for the approach de- 
scribed above, penetrating into every activity of 
mankind. This book attempts to formulate at least 
part of this theory, the theory of water develop- 
ment and management, from this point of view and 
so form the basis for a deeper understanding be- 
tween civil engineers, economists, natural scientists 
and other specialists involved in the gradual 
change in current practices towards a rational and 
balanced utilization of the biospheric system in this 
particular field. Chapters discuss: (1) Water occur- 
rence and its function in natural systems; (2) Water 
and its function in social systems; (3) Water bal- 
ance and water systems; (4) Impact of develop- 
ment activities on the hydrologic cycle; and (5) 
Water development and management policy. 
(Lantz-PTT) 

W88-06596 


6B. Evaluation Process 


FUTURE TRENDS: A LOOK AT 
STRATEGIC PLAN, 

Carleton Univ., Ottawa (Ontario). Ottawa-Carle- 
ton Centre for Geoscience Studies 

S. Bonk. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 4, p 350-361, 
December 1987. 


AWWA’S 


Descriptors: *Future planning, *Multiobjective 
planning, *Long-term planning, *Policy making, 
Water quality standards, Political aspects, Eco- 
nomic aspects. 


Six major program areas, as outlined in AWWA’s 
five-year strategic plan are: water quality, re- 
search, government affairs, public information, 
small water systems, and water system funding. 
The AWWA Statement on Drinking Water Qual- 
ity expected to be approved in early 1988 includes 
the following recommendations: (1) ozone is the 
preferred disinfection; (2) new water treatment 
plants should be designed with a larger degree of 
flexibility; (3) economical and reliable monitoring 
techniques will be developed; (4) there should be a 
trend to privatization of water treatment plants. 
Atmospheric transport of various toxic organic 
substances and heavy metals needs to be investigat- 
ed. (VerNooy-PTT) 

W88-06170 


PROVEN PROFITS FROM POLLUTION PRE- 
VENTION: CASE STUDIES IN RESOURCE 
CONSERVATION AND WASTE REDUCTION, 
Institute for Local Self-Reliance, Inc., Washington, 
DC. 

For primary bibliographic entry see Field SE. 
W88-06626 


COMPARISON OF ALTERNATIVE = AP- 
PROACHES FOR ESTIMATING RECREATION 
AND RELATED BENEFITS OF WATER QUAL- 
ITY IMPROVEMENT, 

Research Triangle Inst., Research Triangle Park, 
NC 


For primary bibliographic entry see Field 5G. 
W88-06627 


ENDANGERED RIVERS AND THE CONSER- 
VATION MOVEMENT, 

For primary bibliographic entry see Field 6G. 
W88-06629 


HUDSON: A GUIDEBOOK TO THE RIVER, 
Hudson River Maritime Center, Inc., Kingston, 
NY 


A. G. Adams. 
State University of New York Press, Albany. 1981. 
424 p. 33 maps. 
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Descriptors: *Hudson River, *Guidebooks, Shores, 
History. Rivers. 


Over the course of the years there have been 
numerous books about the Hudson River. This 
book follows this tradition by describing the river 
and shorelines point by point with historical back- 
ground, Emphasis is upon points as seen from the 
water. Inland points of interest are also covered in 
self-guiding road routes along either shore. These 
road routes take in all major scenic and historical 
attractions and also follow some intriguing and 
picturesque by-ways. There are also descriptions of 
the views along the railroad routes on either shore. 
(Lantz-PTT) 

W88-06630 


MANAGEMENT RECOMMENDATIONS FOR 
A HUDSON RIVER ATLANTIC STURGEON 
FISHERY BASED ON AN AGF-STRUCTURED 
POPULATION MODEL, 

Consolidated Edison Co. of New York, Inc., New 
York. 

J. R. Young, T. B. Hoff, W. P. Dey, and J. G. 
Hoff. 


IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 
353-365, 6 fig, 2 tab. 


Descriptors: *Hudson River, *Fisheries, *Stur- 
geon, *Model studies, *Fish management, Manage- 
ment planning, Population dynamics, Fish eggs, 
Larvae, Mathematical models, Growth, Population 
density, Fish harvest, Regulations, Licensing. 


The merits of preliminary management recommen- 
dations for a Hudson River fishery for sturgeon 
were examined through an age-structured popula- 
tion model. Mean harvest exhibited a dome-shaped 
curve with increasing exploitation. For the early 
fishing strategy (recruitment to the fishery at age 
twelve), the peak in mean harvest occurred near 
the 0.2 exploitation rate. Under the late strategy 
(recruitment at age twenty-five), the yield curve 
had not yet peaked at 1.0 exploitation. For the 
early fishing strategy, the mean stock size declined 
rapidly with increasing exploitation. The late fish- 
ing strategy depressed mean stock size much more 
slowly as exploitation rate increased due to the fact 
that only fish over age twenty-five are exploited. 
This allowed accumulation in prerecruit age 
groups which gives the population a cushion 
which provides protection from unpredictable nat- 
ural catastrophies. The late fishing strategy al- 
lowed stock size to increase, after a slight initial 
drop, to > fifteen thousand at the end of 100 yr. 
Recommendations for the sturgeon fishery include: 
setting the minimum size of fish taken in excess of 
48 in (preferrably 72 in); establishing a maximum 
allowable catch for the Hudson River; requiring a 
special license to fish for sturgeon; establishing and 
enforcing reporting requirements for landings; de- 
veloping a program to collect data from the fish- 
ery; and allowing fishermen a voice in formulating 
policy and encouraging them to cooperate in data 
collection. (See also W88-06638) (Geiger-PTT) 
W88-06650 


CHANCE-CONSTRAINED OPTIMAL WIND- 
MILL IRRIGATION SYSTEM DESIGN, 

Orissa Univ. of Agriculture and Technology, Bhu- 
baneswar (India). 

For primary bibliographic entry see Field 3F. 
W88-06731 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


CONTROLLED SAMPLING PROGRAM IM- 
PROVES USER FEE STRUCTURE, 

Environment 2000, Inc., Bellevue, Nebraska. 

For primary bibliographic entry see Field 7B. 
W88-05968 


NEW APPROACH: SYSTEM DEVELOPMEN- 
TAL CHARGES, 
Management and Financial 
Boston, MA. 


Services Group, 


R. H. Elwell, F. Holland, C. P. N. Woodcock, and 
R. Samuels. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 4, p 401-413, Dec. 
1987. 


Descriptors: *Legal aspects, *Water supply devel- 
opment, *Financing, *Cost sharing, *User charges, 
Project planning, Utilities. 


The present water supply availability and the pro- 
jected water supply sources available to the Man- 
chester, New Hampshire Water Works were ana- 
lyzed. The Merrimac River is needed as is a future 
source of supply. The technical and financial con- 
siderations of this choice are considered. A one- 
time charge for service for new franchise custom- 
ers to pay for the Merrimac River development is 
proposed. Since the Manchester Water Works is a 
regulated utility operating under the regulations of 
the New Hampshire public Utilities Commission, 
filings must be made and approvals obtained; these 
legal proceedings are reported. (Author's abstract) 
W88-06173 


SYNTHESIS OF MONTHLY FLOW DURA- 
TION CURVES FOR UNGAUGED WATER- 
COURSES, 

Salford Univ. (England). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 8C. 
W88-06193 


ENERGY MANAGEMENT CONSIDERATIONS 
AND THEIR APPLICATION, 

Bristol Waterworks Co. (England). 

For primary bibliographic entry see Field 8C. 
W88-06208 


EDUCATING THE PUBLIC ABOUT SANITA- 
TION RATE INCREASES, 

S. J. Daily, L. McKinley, and T. High. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 180-183, February 
1988. 


Descriptors: *Water rates, *Kokomo, *Pricing, 
*Economic aspects, *Education, *Wastewater 
treatment, Utilities, Wastewater, Public relations, 
Indiana. 


The costs of removing dangerous chemicals the 
Kokomo (Indiana) wastewater and keeping miles 
of sewers in good repair have increased dramati- 
cally in 8 years. The cost increases for utilities, 
sewer repairs, plant repairs, and the laboratory for 
a 10-year period beginning in 1873. The cost in- 
crease in 1973 was $100,000, which pales by com- 
parison with the $1,696,496 increase that was in- 
curred in 1983. The necessary increases corre- 
sponded to a change in rates from $0.37/cu m 
($1.4/1000 gal) to $0.68/cu m ($2.6/1000 gal) and 
was reflected in a quarterly customer bill change 
from $38 to $55. A $5.5 million bond issue to fund 
major sewer, odor control, and pump station 
projects was included in the rate increase calcula- 
tion. The rate increase was expected to cover costs 
for 4 to 5 years. When the public hearing on the 
rate increase was held, one final briefing was held. 
During the hearing, a computer-controlled, slide 
presentation summarized for everyone involved 
the need for the rate increase. Only 7 minutes in 
length, the presentation touched on each aspect of 
the project. It addressed the value of wastewater 
treatment services for customers, problems faced 
by the utility, the cost of solutions, and the deci- 
sions that lead to selecting them. The approach is 
simple. Know your business. Know why your cus- 
tomers value your product. Send the message as 
clearly as possible that they receive the value they 
desire. It is based on solid, informed management 
and a recognition of basic marketing principals. In 
Kokomo, the approach resulted in a 45% rate 
increase that passed without bloodshed or anger. It 
resulted in a higher level of community-wide un- 
derstanding of the service. In the end, it resulted in 
our citizen customers receiving better quality serv- 
ice than they had ever received before. (Alexan- 
der-PTT) 

W88-06484 


WATER REALLOCATION, MARKET PROFI- 
CIENCY, AND CONFLICTING SOCIAL 
VALUES, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6D. 
W88-06637 
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WATER USE REGISTRATION AND REPORT- 
ING IN NEW HAMPSHIRE, 

New Hampshire Dept. of Environmental Services, 
Concord. Water Management Bureau. 

For primary bibliographic entry see Field SF. 
W88-06171 


DESALINATION AND WATER REUSE ON 
LANZAROTE AND GRAN CANARIA: VISIT BY 
THE STANDING COMMITTEE ON DESALI- 
NATION AND WATER REUSE, 
Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

For primary bibliographic entry see Field 3A. 
W88-06270 


WESTERN WATER FLOWS TO THE CITIES: A 
SOURCEBOOK, 

J. A. Folk-Williams, S. C. Fry, and L. Hilgendorf. 
Water in the West, Volume 3. Island Press, Wash- 
ington, DC. 1985. 217 p. 


Descriptors: *Water supply, *Municipal water, 
*Urban areas, *Economic aspects, *Water manage- 
ment, Water demand, Conflicting use, Pricing, 
Costs, Management planning. 


A sourcebook intended to provide documentation 
about the problems facing decision-makers as they 
plan to meet the water supply needs of urban 
regions in the Southwest provides a sample of the 
issues and controversies facing twenty cities and 
the surrounding urbanized regions in parts of seven 
states: Arizona - Phoenix, Tucson and Yuma; 
Southern California - Los Angeles and San Diego; 
Colorado - Denver, Aurora, Colorado Springs, 
Durango and Fort Collins; Nevada - Reno/Sparks; 
New Mexico - Albuquerque, Gallup and Santa Fe; 
Western Texas - El Paso, Lubbock and Midland; 
and Utah - Salt Lake City, Provo and Sandy. 
Problems of water supply affecting not only south- 
western cities but also their water provider and 
management agencies are considered. Commonly, 
these agencies serve areas far larger than the popu- 
lation of the largest city at the center of an urban 
region and are often dependent on water wholesal- 
ers serving a major portion of a state. Several of 
the disputes recorded concern the policies of ex- 
panding water service areas or apportioning such 
areas between multiple jurisdictions. Despite the 
fact that cities tend to structure their water depart- 
ments in similar ways and often face comparable 
problems, there is little commonality in the geo- 
graphic reach of water service areas and enough 
legal differences in the regimes under which they 
operate that generalization about urban water man- 
agement agencies and experience is difficult. Nev- 
ertheless, there are several common circumstances 
and problems apparent in reviewing the experience 
of the twenty cities surveyed. These circumstances 
and problems are grouped under five categories (1) 
the increasing importance of cities and urban con- 
stituencies in relation to other water users; (2) 
strategies for securing new supplies and managing 
existing Ones; (3) impacts of urban water decision- 
making on urban constituencies in such areas as 
pricing, repayment of water project construction 
costs, public versus private ownership of water 
companies, and management of urban growth; (4) 
impacts of urban strategies on rural water users 
and other constituencies concerned about protec- 
tion of rural environments; and (5) the involvement 
in decision-making of all those segments of the 
public affected by urban water supply and manage- 
ment policies. (Lantz-PTT) 

W88-06612 





WATER AND AGRICULTURE IN THE WEST- 
ERN U.S.: CONSERVATION, REALLOCA- 
TION, AND MARKETS. 

For primary bibliographic entry see Field 3F. 
W88-06632 


INSTITUTIONAL FRAMEWORK FOR AGRI- 
CULTURAL WATER CONSERVATION AND 
REALLOCATION IN THE WEST: A POLICY 
ANALYSIS, 

California Univ., Santa Barbara. Dept. of Political 
Science. 

For primary bibliographic entry see Field 6E. 
W88-06633 


WATER REALLOCATION, MARKET PROFI- 
CIENCY, AND CONFLICTING SOCIAL 
VALUES, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

L. Brown, B. McDonald, J. Tysseling, and C. 
DuMars. 

IN: Water and Agriculture in the Western U-S.: 
Conservation, Reallocation, and Markets, West- 
view Press, Boulder, Colorado. 1982. p 191-255, 2 
tab, 147 ref. 


Descriptors: *Water transfer, *Water conservation, 
*Water allocation, *Social aspects, *Institutional 
constraints, Water use efficiency, Irrigation effi- 
ciency, Water costs, Water rights, Marketing, 
Water policy, Water management, Legal aspects, 
Riparian rights, Water law. 


The principal function to be performed by western 
water institutions in the coming decades is reallo- 
cation of a fully appropriated scarce resource. The 
institutions will face increased stress as new de- 
mands are loaded on top of old habits, customs, 
and routines. Water rights markets are becoming 
increasingly proficient in strong correlation with 
increasing prices for water rights. Pressures associ- 
ated with water reallocation are creating consider- 
able social tension, leading to extensive litigation, 
and demanding increasing political attention in the 
West. Some lessons may be learned from the case 
studies examined. In Arizona, the institutional 
structure has for decades strongly favored agricul- 
tural interests through the riparian groundwater 
doctrine established by the court system. Other 
states should emulate Colorado in legalizing the 
holding of water rights for instream purposes. 
Third parties, who may not enter directly into the 
bargain struck by a buyer and a seller of water 
rights, may nevertheless have a stake in the out- 
come. The equity interest of third parties needs to 
be examined and clarified. The increasing profi- 
ciency of the market institutions in the water basins 
of the West suggests that society may be well 
served if it can find means for accommodating the 
noneconomic values of society through the mar- 
ketplace, as has occurred with instream values in 
Colorado, rather than seeking to preserve these 
values by restricting the market institution itself. 
(See also W88-06632) (Geiger-PTT) 

W88-06637 


6E. Water Law and Institutions 


SDWA AMENDMENTS: EFFECTS ON 
WATER INDUSTRY, 

Pirnie (Malcolm), Inc., Paramus, NJ. 

For primary bibliographic entry see Field 5F. 
W88-06002 


THE 


EPA ISSUES INTERIM SLUDGE REGULA- 
TIONS. 


For primary bibliographic entry see Field SE. 
W88-06059 


NEW JERSEY’S FRESHWATER WETLANDS 
PROTECTION ACT, 

Pitney, Hardin, Kipp and Szuch, Morristown, NJ. 
L. G. Tubman. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 2, p 176-179, February 
1988. 
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Descriptors: *Legislation, *Legal aspects, *Fresh- 
water Wetlands Protection Act, *Wetlands, *New 
Jersey, Government, Water resources, Water pol- 
lution prevention, Preservation, Statutes, Develop- 
ment. 


New Jersey's Freshwater Wetlands Protection Act 
is one of the first state legislative efforts to address 
a very serious problem: diminishing natural re- 
sources and creature habitats. Balancing the preser- 
vation of natural resources and the need for real 
estate development has in the last few years 
proven to be a challenge for legislators at all levels 
of government. Small degrees of gray area have 
polarized these two camps, often in seemingly un- 
resolvable conflict. Although the federal govern- 
ment, through the Environmental Protection 
Agency (EPA), has established guidelines that in- 
clude environmental protection, there is still an 
important need for detailed regulation focusing on 
the state and local areas. Last July, Governor 
Thomas H. Kean signed a New Jersey bill that 
imposes substantially more stringent regulations in 
governing the state’s freshwater wetlands than do 
the present federal regulations administered by the 
U.S. Army Corps of Engineers (USCOE) under 
the Clean Water Act. Penalties for violating the 
new statute are substantial, although most penalties 
are dictated by federal regulations governing dele- 
gation of wetlands jurisdiction to the state. For 
example, the law provides for civil and criminal 
penalties as well as for fines of up to $25,000 per 
day for willful or negligent violations and $50,000 
per day upon conviction for a second offense. In 
addition, the NJDEP may record a deed restric- 
tion prohibiting transfer of property until a viola- 
tion is corrected. New Jersey's new wetlands law 
is designed to protect freshwater wetlands from 
development’s encroachment. How restrictive the 
new law will be is unknown at this time. However, 
it is expected, to dramatically limit future develop- 
ment in and around New Jersey’s wetlands. (Alex- 
ander-PTT) 

W88-06483 


ALTERNATE CONCENTRATION LIMIT 
GUIDANCE. PART 1: ACL POLICY AND IN- 
FORMATION REQUIREMENTS. 

Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

For primary bibliographic entry see Field 5G. 
W88-06552 


ANNUAL REPORT: 1986. 

International Inst. for Land Reclamation and Im- 
provement, Wageningen (Netherlands). 
International Institute for Land Reclamation and 
Improvement, Wageningen (The Netherlands). 
1987. 108 p. 


Descriptors: *Land reclamation, *Irrigation, *In- 
stitute for Land Reclamation and Improvement, 
*Annual Report, Institutions, Organizations, Agri- 
culture, Africa. 


The International Institute for Land Reclamation 
and Improvement (ILRI) has been commissioned 
by the European Economic Community (EEC) to 
evaluate EEC-sponsored irrigation projects in 
Africa. As a direct follow-up to this evaluation, the 
EEC called a meeting of representatives of its 
member states and some 50 delegates from African 
countries. At the meeting, which was held in An- 
tananarivo, Madagascar, the main findings of the 
evaluation were incorporated into a broader, more 
policy-oriented ‘Proposal for the Basic Principles 
in the Field of Agricultural Irrigation Operations’. 
Last year’s ‘Annual Report’ presented an article on 
the importance of taking the existing farming 
system as a basis for improving agriculture. Con- 
tinuing this line of thought, this year’s ‘Annual 
Report’ presents articles on improving existing 
technologies of agricultural water management. 
ILRI missions abroad, working groups and confer- 
ences, publications, articles, reports, and organiza- 
tional events are also given. (See W88-06573 thru 
W88-06574) (Lantz-PTT) 

W88-06572 


EFFLUENT DISPOSAL WITHOUT DISINFEC- 
TION SECTION 301(H) PERMITS AS CASE 
STUDIES, 

Tetra Tech, Inc., Bellevue, WA. 

L. E. MeCrone. 

IN: Disinfection of Wastewater Effluents and 
Sludges: State of the Art and Research Needs. 
Proceedings of a Conference held May 7-9, 1984, 
Miami, Florida. 1984. p 35-52, 9 fig, 3 tab, 4 ref. 


Descriptors: *Wastewater disposal, *Effluents, 
*Wastewater treatment, *Regulations, Legal as- 
pects, Coliforms, Hydrogen ion concentration, 
Suspended solids, Biological oxygen demand, 
Public health, Disinfection. 


The Federal Water Pollution Control Act Amend- 
ments of 1972 required all publicly owned treat- 
ment works (POTWs) by July 1, 1977, to achieve 
minimum effluent limits based upon capabilities of 
secondary treatment. Initially secondary treatment 
was defined by the US EPA in terms of four 
conventional parameters: biochemical oxygen 
demand (BOD), suspended solids (SS), acidity/ 
alkalinity (pH), and fecal coliform bacteria. A 
number of large municipalities discharging POTW 
effluents to the ocean maintained that under cer- 
tain conditions, secondary treatment might not be 
necessary. In response to this concern, Congress 
added Section 301(h) to the Clean Water Act in 
1977 to provide for case-by-case modifications of 
the secondary treatment requirements for POTWs 
discharging into marine waters. 1979 regulations 
prohibited 301(h) modifications for less than pri- 
mary treatment, prohibited the discharge of 
sewage sludge, and prohibited 301(h) modifications 
for those POTWs currently achieving secondary 
treatment. Following court challenges, Congress 
subsequently passed the Municipal Wastewater 
Treatment Construction Grant Amendments of 
1981 which amended 301(h) applicants need not 
have an existing discharge to marine waters, appli- 
cants already achieving secondary treatment were 
allowed to apply, the discharge of sewage sludge 
was prohibited, the application deadline was ex- 
tended to December 29, 1982, and a section for- 
merly dealing with construction grant funds were 
deleted. In order to be granted a waiver from 
secondary treatment requirements, an applicant 
must be able to demonstrate: existence of, and 
compliance with, water quality standards; protec- 
tion of public water supplies; protection and propa- 
gation of balanced indigenous populations of bio- 
logical organisms; allowance of recreational activi- 
ties; establishment of a suitable monitoring pro- 
gram; non-interference with other point sources of 
pollutants; establishment of a satisfactory toxics 
control program; and acceptable volume/pollutant 
discharge limits. (See also W88-06575) (Lantz- 
PTT 


) 
W88-06578 


CADILLAC DESERT: THE AMERICAN WEST 
AND ITS DISAPPEARING WATER, 

For primary bibliographic entry see Field 6G. 
W88-06610 


SECOND ANNUAL PROGRESS REPORT 
UNDER THE CHESAPEAKE BAY AGREE- 
MENT. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-205928. 
Price codes: A03 in paper copy, AOI in microfiche. 
February 1987. 32 p. 


Descriptors: *Chesapeake Bay Agreement, *Insti- 
tutions, *Chesapeake Bay, *Environmental protec- 
tion, *Water pollution prevention, Monitoring, 
Water pollution sources, Toxicity, Legislation. 


During the operating year, the Implementation 
Committee of the Chesapeake Executive Council, 
and its subgroups developed an agenda called 
Phase II which will permit the refinement of cur- 
rent efforts, and to design and implement the next 
generation of Bay restoration and protection pro- 
grams. Modeling capabilities to assist in that refine- 
ment have been improved. The monitoring net- 
work established in 1984 has provided a new base- 
line from which the progress of cleanup efforts can 
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be measured. The Council began to develop habi- 
tat and living resources objectives which, when 
combined with monitoring data and modeling pro- 
jections, will indicate how great a reduction of 
nutrients and other pollutants is required to bring 
back the Bay. New toxics initiatives have been 
launched to pinpoint and better control the sources 
of contaminants. The states (Pennsylvania, Mary- 
land. Virginia and the District of Columbia) have 
made great strides in delivering programs to 
reduce the loadings of nutrients and toxic sub- 
stances to tributaries and the Bay from urban and 
agricultural nonpoint sources. The Council was 
politically visible in 1986 when it sought to influ- 
ence the programs of the 1986 Farm Bill to pro- 
mote maximum effect on the Bay. The Council 
was among the first to recognize the problems boat 
paints containing tributyltin may be causing. Bay 
Program efforts were evaluated publicly when 
agencies of the Implementation Committee and the 
Citizens Advisory Committee testified before a 
Congressional hearing in June. (See also W88- 
06619) (Lantz-PTT) 

W88-06617 


CHOICES FOR THE CHESAPEAKE: AN 
ACTION AGENDA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-205688. 
Price codes: A02 in paper copy, AO1 in microfiche. 
1983 Chesapeake Bay Conference Report, (1983). 
21 p. 


Descriptors: *Environmental protection, *Institu- 
tions, *Conferences, *Chesapeake Bay, *Citizen’s 
Program for the Chesapeake Bay, Public participa- 
tion, Water conservation, Fisheries, Monitoring. 


The events that led up to the 1983 Chesapeake Bay 
Conference and the actions announced publicly at 
the conference are described. However, it would 
be impossible in such a short report to capture 
more than the highlights of these events. For that 
reason, other reports and publications are refer- 
enced throughout. Topics include: habitats, land 
activities, water activities, fisheries management, 
and monitoring. (Lantz-PTT) 

W88-06618 


WATER AND AGRICULTURE IN THE WEST- 
ERN_ U.S.: CONSERVATION, REALLOCA- 
TION, AND MARKETS. 

For primary bibliographic entry see Field 3F. 
W88-06632 


INSTITUTIONAL FRAMEWORK FOR AGRI- 
CULTURAL WATER CONSERVATION AND 
REALLOCATION IN THE WEST: A POLICY 
ANALYSIS, 

California Univ., Santa Barbara. Dept. of Political 
Science. 

D. Mann. 

IN: Water and Agriculture in the Western U.S.: 
Conservation, Reallocation, and Markets, West- 
_ Press, Boulder, Colorado. 1982. p 9-52, 56 
ref. 


Descriptors: *Water conservation, *Water policy, 
*Water allocation, *Western United States, *Water 
rights, *Water law, *Water use efficiency, Irriga- 
tion efficiency, Political aspects, Legal aspects, 
Water management, Appropriation, Water trans- 
fer, Institutional constraints. 


The effort to achieve agricultural water conserva- 
tion as a matter of public policy encounters physi- 
cal, institutional, and definitional complexity. The 
physical complexity is inherent in the geology and 
hydrology of any given region. The institutional 
complexity reflects both the physical conditions 
and the goal-oriented behavior of the various pop- 
ulations exploiting the water resource. The defini- 
tional complexity also reflects the values of the 
various interests who use the term ‘conservation’ 
as a weapon in their political arsenal. The achieve- 
ment of gains in agricultural water conservation is 
difficult because it threatens to deprive the farmer 
of water without providing adequate incentives 
and compensation. Two strategies may be adopted 
to overcome the reluctance to conserve water: the 


bureaucratic strategy, and the market-oriented 
strategy. The bureaucratic strategy would give 
more precise and enforceable definitions of benefi- 
cial use and better administration of water rights 
and water allocations. The market-oriented strate- 
gy would place emphasis on the allocation of 
water to its most valued uses through the transfer 
of water rights or exchanges of water through 
purchase, lease, and rental agreements. The 
market-oriented strategy would incorporate bu- 
reaucratic elements and new institutions would be 
created or old institutions would take on new 
functions of executing water agreements. (See also 
W88-06632) (Geiger-PTT) 

W88-06633 


FACTORS UNDERLYING IRRIGATION EFFI- 
CIENCY IN THE TULARE BASIN OF CALI- 
FORNIA, 

John Muir Inst., Berkeley, CA. Center for Natural 
Resource Studies. 

For primary bibliographic entry see Field 3F. 
W88-06634 


NAVAJO INDIAN IRRIGATION PROJECT: A 
STUDY OF LEGAL, POLITICAL, AND CUL- 
TURAL CONFLICT, 

New Mexico Univ., Albuquerque. School of Law. 
C. DuMars, H. Ingram, R. Little, B. Billy, and P. 
Reno. 

IN: Water and Agriculture in the Western U.S.: 
Conservation, Reallocation, and Markets, West- 
view Press, Boulder, Colorado. 1982. p 107-135, 2 
tab, 109 ref. 


Descriptors: *Water rights, *Irrigation efficiency, 
*Water conservation, *Water allocation, *Water 
rights, *Water law, *Irrigation programs, Water 
management, Consumptive use, Social aspects, 
Legal aspects, Political aspects, Beneficial use, 
Sprinkler irrigation, Property rights. 


The history of the Navajo Indian Irrigation 
Project (NIIP) and the current controversy that 
surrounds it are discussed. The funding, modifica- 
tion and managemnt of NIIP are examined. Argu- 
ments supporting the view that the Navajos have 
an expansive water right on the San Juan River are 
given. Other contingencies support the view that 
Navajo water rights are limited to the consumptive 
amount necessary to irrigate 110,630 acres using 
the most modern method of irrigation technology 
(sprinkler irrigation). Pursuit of the objective of 
water conservation by the Navajos in NIIP has 
worked against Navajo interests. So long as their 
right to divert 508,000 acre-feet of water is in 
question, there is an incentive for the Navajos to 
maximize the prospective water requirement of 
NIIP. To contract for other uses may be tacit 
approval of the argument that the full 508,000 
acre-feet might not be usefully employed by irri- 
gated agriculture and may make the Navajo case 
more vulnerable. Some underlying social and cul- 
tural issues that have affected the NIIP are a 
general lack of understanding among tribe mem- 
bers about the project, and a commitment of the 
Navajo people to agriculture as opposed to energy 
development on their land. (See also W88-06632) 
(Geiger-PTT) 

W88-06635 


WILLINGNESS TO PLAY: ANALYSIS OF 
WATER RESOURCES DEVELOPMENT IN AR- 
IZONA, 

Arizona Univ., Tucson. Dept. of Political Science. 
H. Ingram, W. E. Martin, and N. K. Laney. 

IN: Water and Agriculture in the Western U.S.: 
Conservation, Reallocation, and Markets, West- 
view Press, Boulder, Colorado. 1982. p 137-189, 2 
fig, 1 tab, 73 ref. 


Descriptors: *Public opinion, *Water resources de- 
velopment, *Water policy, *Water conservation, 
*Arizona, Water allocation, Water costs, Public 
policy, Public participation, Irrigation districts, 
Cost analysis, Economic aspects, Risks, Political 
aspects, Dams, Aqueducts. 


A physical description of the Central Arizona 
Project (CAP), its political background, and public 


opinion about the CAP are presented along with a 
review of farm water economics from 1947 to 
1981. A survey was made of the opinions of Arizo- 
na farmers about the Central Arizona Project in 
1979. Results are presented for several irrigation 
districts within the CAP. Most of the farmers’ 
long-standing views about the CAP appear to per- 
sist. Almost unanimously, the farmers believe that 
the CAP will be good for them. The farmers who 
seem to have the least to gain are the most emo- 
tional in their support. The conservation regula- 
tions, so significant for federal officials, are of little 
concern to the Arizona farmer. Arizona farmers do 
try to conserve water, but their motivations for 
doing so are mostly economic ones. It is hypoth- 
esized that as the CAP comes closer to completion 
and the true risks, especially the regulatory risks, 
for farmers become more obvious, agricultural in- 
terests will exhibit a revitalized political unity and 
insist upon changes more favorable to the farmer. 
(See also W88-06632) (Geiger-PTT) 

W88-06636 


BI-NATIONAL DEVELOPMENT OF THE CO- 
LUMBIA RIVER, 

Army Engineer District, Portland, OR. 

For primary bibliographic entry see Field 8C. 
W88-06720 


HYDRO DEVELOPMENT ON INTERNATION- 
AL RIVERS, 

For primary bibliographic entry see Field 8C. 
W88-06722 


6G. Ecologic Impact Of 
Water Development 


WETLANDS: FORTIFYING FEDERAL AND 
REGIONAL COOPERATION, 

For primary bibliographic entry see Field 5G. 
W88-06053 


COASTAL WETLAND MANAGEMENT: THE 
ADVANCE DESIGNATION APPROACH, 

For primary bibliographic entry see Field 5G. 
W88-06055 


IMPACT OF THE HYDRODYNAMIC CONDI- 
TIONS ON THE PRIMARY PRODUCTION IN 
AN IMPOUNDED RIVER, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

For primary bibliographic entry see Field 2H. 
W88-06064 


FACTORS INFLUENCING COASTAL PROC- 
ESSES AND ENGINEERING DESIGN ALONG 
THE TEXAS COAST, 

Texas A and M Univ., College Station. Dept. of 
Geology. 

For primary bibliographic entry see Field 2J. 
W88-06072 


METHOD FOR MANAGING RIVER ABSTRAC- 
TIONS AND PROTECTING THE ENVIRON- 
MENT, 

Humphreys (Howard) and Partners, Leatherhead 
(England). 

For primary bibliographic entry see Field 4A. 
W88-06200 


POTENTIAL EFFECTS OF DREDGING AC- 
TIVITIES AND INCREASED SILT LOAD ON 
THE ST. LUCIA SYSTEM, WITH SPECIAL 
REFERENCE TO TURBIDITY AND THE ES- 
TUARINE FAUNA, 

Zululand Univ., Empangeni (South Africa). Dept. 
of Zoology. 

For primary bibliographic entry see Field 5C. 
W88-06223 





STATISTICAL EVALUATION OF FORMA- 
TION DISTURBANCE PRODUCED BY WELL- 
CASING INSTALLATION METHODS, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W88-06285 


CHANGE-POINT PROBLEM FOR A _ SE- 
QUENCE OF BINOMIAL RANDOM VARIA- 
BLES, 

National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field 7C. 
W88-06503 


NUTRIENT TRENDS AND LAND _ USE 
CHANGES IN SELECTED WATERSHEDS IN 
THE LOWER SUSQUEHANNA RIVER BASIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA 


For primary bibliographic entry see Field 5B. 
W88-06548 


RESULTS OF TRENCH MONITORING AND 
SETTLING POND SITE INSPECTIONS, ORO- 
VILLE-TONASKET UNIT, OKANOGAN 
COUNTY, WASHINGTON, 

Washington State Univ., Pullman. Center for 
Northwest Anthropology. 

K. C. Reid. 

Contributions in Cultural Resource Management 
Report No. 21, December 1987. 7 p, 1 fig, 14 ref. 


Descriptors: *History, *Settling ponds, *Site selec- 
tion, *Okanogan County, *Washington, *Archae- 
ology, Anthropology, Radar, Magnetometer, Re- 
sistivity, Radar, Social aspects. 


The cultural resource management problem facing 
the Bureau of Reclamation with its construction 
works along the Oroville-Tonasket Unit Extension 
(Washington) is that the intensive surface surveys 
of 1979 and 1981 have failed to predict the pres- 
ence or location of subsurface archaeological sites 
impacted by trenching in 1983, 1985, and 1986. It is 
recommended that this problem be addressed 
through a combination of mechanical trenching 
and remote sensing technology. The Bureau of 
Reclamation has an in-house capability to make 
electrical resistivity surveys, and has done geologi- 
cal prospecting with a Bison Model 2350 Resistivi- 
ty Meter and Weaver Electrode combination along 
the pipeline distribution system. The proton mag- 
netometer is capable of detecting thermal features 
such as fire-cracked rock hearths, ceramic scatters, 
and even campfire locations that have not been 
banked or layered with rocks, providing they have 
been rekindled in the same place several times. 
Ground penetrating radar is the most recent devel- 
opment in  archaeo-geophysical prospecting. 
Remote sensing would be inappropriate at Tanas- 
ket, where the artifacts are intermixed in potential- 
ly secondary context in the glacial outwash, and at 
Ellisforde, where old root casts in the orchard 
would probably transmit more noise than signal. 
Impacts to the lithic scatter at Tonasket could be 
mitigated by mapping and surface collection. At 
Ellisforde, no artifacts were found within the or- 
chard covered impact area, but they were noted 
immediately to the northwest and southeast. Sub- 
surface investigations within the orchard should 
include either test pit sampling at not < 5 m 
intervals, or use of a narrow/shallow trenching 
machine such as a ditchwitch between tree rows. 
Screening of backdirt should be done in either 
case. (Lantz-PTT) 

W88-06553 


SETTLEMENT AND SUBSISTENCE AT SAN 
SEBASTIAN: A DESERT OASIS ON SAN 
FELIPE CREEK, IMPERIAL COUNTY, CALI- 
FORNIA, 

Mooney (Brian F.) Associates, San Diego, CA. 
J. Schaefer, L. J. Bean, and C. M. Elling. 

Volume I - Technical Report No. 8702-417, De- 
cember 18, 1987. 201 p, 20 fig, 12 tab, 27 ref, 2 
append. Bureau of Reclamation Contract No. 7- 
CS-30-05210. 
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Descriptors: *History, *San Sebastian, *San Felipe 
Creek, *California, *Archaeology, Social aspects, 
Indians. 


A Class III intensive survey was conducted of 
three sections of previously private land that have 
been transferred to the public sector. This area is 
centered on the site of San Sebastian, a large desert 
Kumeyaay settlement that was visited by the early 
Spanish explorers De Anza, Garces, Font, and 
Fages. Fifty-seven sites were documented, within 
which were recorded numerous general activity 
campsites, hearths, middens, lithic and shard scat- 
ters, cremations, and other features. A detailed 
review of the local oasis-like environment is pro- 
vided to reconstruct the potential food resources 
available to the native population. Correlations of 
site type and habitat show a clear preference for 
areas that are close to mesquite dunes, mesquite 
woodlands, and adjacent alkali flats near perennial 
streams and springs. An intensive review of ethno- 
historic sources is also provided to reconstruct the 
social, political, and economic basis of the commu- 
nity. These sources, with limited ethnographic 
interviews, are used to infer a spring-summer tem- 
porary camp complex at the site. (Author's ab- 
stract) 

W88-06554 


RESULTS OF A CLASS II STRATIFIED 
SAMPLE SURVEY FOR CULTURAL RE- 
SOURCES IN SPRING CANYON, LAKE MEAD 
NATIONAL RECREATION AREA, AND HUA- 
LAPAI WASH, MOHAVE COUNTY, ARIZONA, 
Mooney (Brian F.) Associates, San Diego, CA. 
J. Schaefer, and C. M. Elling. 

Technical Report No. 8707-443B, January 5, 1988. 
93 p, 12 fig, 2 tab, 52 ref. Bureau of Reclamation 
Contract No. 7-SQ-30-11570. 


Descriptors: *History, *Lake Mead, *Spring 
County, *Arizona, *Archaeology, Social aspects, 
Mohave Desert, Quaternary period, Geological 
terraces, Paleohydrology. 


A 20% stratified random sample survey was un- 
dertaken in the 8,000 acre proposed Spring Canyon 
Pumped-Storage Reservoir and Transmission Line 
Project Area. A total of 1,600 acres were investi- 
gated using 80-acre sample units stratified by geo- 
morphology and vegetation. A total of 15 sites 
were found and recorded. These included five 
prehistoric lithic quarries on Quaternary Paleo- 
river terraces. Also found were four lithic scatters, 
two small temporary camps, a rock art site, and a 
pot drop. Two unusual artifacts were an obvoid 
obsidian biface that may derive from the Ash Fork 
region and a Alameda Brown Ware pot drop asso- 
ciated with the Sinagua Culture. A review of cul- 
tural ecology and culture history suggested that 
Spring Canyon was an area of limited short-term 
resource exploitation. This view was verified by 
survey results but these results also indicated that 
peoples using the Canyon were involved in long 
distance transit, trade, and culture contact. Signifi- 
cance assessments are made for documented sites 
and recommendations are given for additional 
survey in those areas that have the potential for 
additional cultural resource locations. (Author's 
abstract) 

W88-06555 


LIMITED TESTING AT LA854, DONA ANA 
COUNTY, NEW MEXICO, 

Bureau of Reclamation, Amarillo, TX. 

M. Etchieson. 

December 1987. 16 p, 11 fig, 1 tab, 4 ref, append. 


Descriptors: *History, *Dona Ana County, *New 
Mexico, *Archaeology, Site selection, Social as- 
pects, Rio Grande River. 


Originally recorded about 1932, site LA854 was 
re-examined by Bureau of Reclamation archaeolo- 
gists in early 1987 due to the existence of an 
unauthorized borrow pit and the possibility of re- 
turning a parcel of land at this location to the 
Bureau of Land Management. The Reclamation re- 
examination found that LA854 is a large, late pre- 
historic site and that it was being impacted by four 
activities: landfill/dumping, a borrow pit, off-road 


vehicular activity, and erosion. Reclamation re- 
turned to the site a short time later to more ade- 
quately record and test probable features located 
during the initial reconnaissance. One of these fea- 
tures was a probable burial. Reclamation’s limited 
investigations on site LA854 have revealed several 
important points about the site and its potential for 
providing important information for the Mesilla 
Valley portion of the Rio Grande Valley. First, 
this work has demonstrated that the site still con- 
tains intact and undisturbed deposits, even within 
those areas most severely disturbed. Second, the 
work has documented that the gray stains scattered 
across the various knolls are likely to be trash- 
filled pithouse depressions. Third, that work has 
provided good radiocarbon dates with associated 
features and ceramic types. Fourth, the work has 
demonstrated that the site is significant in terms of 
the information it could provide and is worthy of 
increased protection. (Lantz-PTT) 

W88-06557 


HOHOKAM SETTLEMENT ALONG THE 
SLOPES OF THE PICACHO MOUNTAINS: 
MATERIAL CULTURE, TUCSON AQUEDUCT 
PROJECT. 

Museum of Northern Arizona, Inc., Flagstaff. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-176409. 
Price codes: A18 in paper copy, AOI in microfiche. 
MNA Research Paper 35, Volume 4, 1988. 386 p, 
21 fig, 108 tab, 31 plates, 69 ref, 2 append. Edited 
by Martha M. Callahan. Bureau of Reclamation 
Contract No. 3-CS-30-00790. 


Descriptors: *Archaeology, *History, *Tucson, 
*Hohokam, Aqueduct, Arizona, Social aspects, In- 
dians, Picacho Mountains, Ceramics, Artifacts. 


This is the fourth volume in the Tucson Aqueduct 
Project, Phase A series reporting on archaeologi- 
cal investigations at over 50 primarily Hohokam 
sites in south-central Arizona. Each chapter in this 
volume incorporates the research focus, methodol- 
ogy and results of the analysis of one of the artifac- 
tual or material sets resulting from these investiga- 
tions. The general ceramic analysis, conducted on 
over 159,000 sherds, provided the basic descriptive 
and comparative data and allowed the ceramic 
seriation of a large proportion of the sites and 
features. The undecorated ceramics were sorted 
into four varieties, three of which were found to be 
technologically distinct and temporally diagnostic. 
An intensive attribute analysis was then conducted 
on a reduced sample of sherds. Evidence from 
refiring experiments, recovered clays, unfired ves- 
sels and ceramic tool kits, and data gained from the 
petrographic analysis of 40 samples indicate that 
much of the undecorated ceramics and some of the 
buffwares were locally produced. The ground and 
flaked stone artifacts are described and evaluated 
in Chapters 2 and 3, respectively. The ground 
stone inventory was found to contain food process- 
ing tools similar to other peripheral sites. Differ- 
ences were documented between the Brady Wash 
and Picacho localities, including the intensity of 
agave exploitation. Intriguing differences were 
noted in the flaked stone material procurement 
strategies between the Brady Wash and Picacho 
localities. An x-ray fluorescence analysis of a 
sample of recovered obsidian resulted in the identi- 
fication of seven distinct sources. Chapters 4 and 5 
detail the results of the analyses of the project's 
shell and worked bone assemblages. Neither of 
these resources were heavily exploited by the Ho- 
hokam living in the project area. (Author's ab- 
Stract) 

W88-06585 


CLOSED BASIN OF COLORADO’S SAN LUIS 
VALLEY: BUREAU OF RECLAMATION AR- 
CHAEOLOGICAL INVESTIGATIONS _ 1976- 
1986, 

Bureau of Reclamation, Amarillo, TX. Southwest 
Region. 

V. T. Button. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-159017. 
Price codes: All in paper copy, AOI in microfiche. 
August 1987. 225 p, 47 fig, 20 tab, 76 ref, append. 
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Descriptors: *Archaeology. *History, *Colorado, 
*San Luis Valley. Social aspects, Rio Grande, Ar- 
tifacts. 


Results of 20,000 acres of archaeological survey 
are presented. The survey provided data needed by 
a Federal construction project on the floor of the 
San Luis Valley, near the head of the Rio Grande 
in south-central Colorado. The survey describes 
thousands of acres of low-density lithic scatters 
which follow the edges of the wetlands of the 
central valley floor (the Closed Basin). The scat- 
ters are interpreted as the result of ephemeral 
subsistence-related activities of Clovis through 
Protohistoric peoples. Program innovations in 
computerized data storage and. quadrat (nonsite) 
recording methods are assessed. (Author's ab- 
stract) 

W88-06586 


HYDROLOGY OF THE NILE BASIN, 
International Inst. of Hydraulic and Environmental 
Engineering, Delft (Netherlands). 

For primary bibliographic entry see Field 2A. 
W88-06608 


WESTERN WATER MADE SIMPLE. 
Island Press, Washington, DC. 1987. 237 p. 


Descriptors: *Water resources development, *Eco- 
systems, *Hydrologic budget, Legislation, Colora- 
do River, Columbia River, Missouri River, Water 
conservation. 


Four special issues of the serial High Country 
News, from the fall of 1986, are reprinted. These 
issues were about the massive and intimidating 
subject of Western water. These special issues fo- 
cussed on the three major Western river basins: the 
Colorado, the Columbia, and the Missouri. The 
major themes are: (1) that Western water can, and 
must, be understood by the nonspecialist; (2) that 
the Columbia River is in an age of reform; (3) that 
the Missouri River and the land it drains are in 
limbo; and (4) that the Colorado River can best be 
understood as plumbing. (Lantz-PTT) 

W88-06609 


CADILLAC DESERT: THE AMERICAN WEST 
AND ITS DISAPPEARING WATER, 

M. Reisner. 

Viking Penguin, Inc., New York. 1986. 582 p. 


Descriptors: *Arid regions, *Water resources de- 
velopment, *Bureau of Reclamation, *Water 
supply, *Water shortage, Institutions, Water scar- 
city, Dams, Economic aspects, Water transfer. 


The growth of the Bureau of Reclamation is docu- 
mented. The ideal embodiment of FDR's public 
works program during the 1930s and 1940s, the 
Bureau was responsible for some of the most stu- 
pendous engineering feats America has witnessed. 
Hoover, Shasta, and Grand Coulee dams created 
jobs for hundreds of thousands, transformed arid 
expanses into fertile soil, and generated enough 
cheap hydroelectricity for towns to burgeon into 
cities. And yet the West's water shortage has only 
worsened. The Bureau's response has been a series 
of utopian schemes: flood the Grand Canyon, build 
multibillion-dollar aqueducts to carry water from 
as far away as Alaska, divert the Mississippi into a 
man-made river that would travel 1,200 miles and 
3,600 feet uphill. The pork barrel system and how 
almost all Western politicians have accepted the 
Bureau's promises of economic and ecological ben- 
efit is discussed. Finally, a bleak portrait of the 
future the West faces is offered: over the next 50 
years, millions of acres of America’s most produc- 
tive farmland will be abandoned due to the exhaus- 
tion of groundwater reserves; within centuries, 
perhaps within decades, hundreds of reservoirs 
will silt up, turning to mud and renewing the 
dangers of floods; more and more soil and irrigated 
water is being contaminated by salt - the downfall 
of nearly every previous desert civilization. The 
natural resources of the West, sparse to begin with, 
have been stretched, exploited, and depleted. 
(Lantz-PTT) 

W88-06610 


ENDANGERED RIVERS AND THE CONSER- 
VATION MOVEMENT, 

T. Palmer. 

University of California Press, Berkeley. 1986. 316 
p. 40 photos, 346 refs. 


Descriptors: *Environmental protection, *River 
systems, *Conservation, *Public participation, 
Rivers, Ecology, Scenery, Aesthetics, Recreation. 


Dams have been built since early in the nation’s 
history, and they now block tens of thousands of 
streams. The growth of the movement to save 
rivers and the development of a national con- 
sciousness that values rivers for wildlife, farms, 
fisheries, parks, wilderness, recreation, and as ref- 
uges from the urban world traced. Struggles over 
the Colorado, Yellowstone, Yukon, Hudson, Dela- 
ware, Potomac, and dozens of other rivers have 
heiped shape the environmental movement and 
bring a new epoch in the management of natural 
resources. This account is based on hundreds of 
interviews as well as on written records, and it 
includes dramatic stories of the growing success in 
river protection, culminating in the National Wild 
and Scenic Rivers System. (Lantz-PTT) 
W88-06629 


HUDSON: A GUIDEBOOK TO THE RIVER, 
Hudson River Maritime Center, Inc., Kingston, 


NY. 
For primary bibliographic entry see Field 6B. 
W88-06630 


FISHERIES RESEARCH IN THE HUDSON 
RIVER. 


Hudson River Environmental Society, New York. 
State University of New York Press, Albany. 1988. 
407 p. Edited by C. Lavett Smith. 


Descriptors: *Fisheries, *Water pollution effects, 
*Environmental impact statement, *Hudson River, 
*Environmental effects, Ecological effects, Stur- 
geon, Dam effects, Pesticides, Polychlorinated bi- 
phenyls, Food chains, Bass, Perch, Estuaries, 
Marine animals, Path of pollutants. 


A selection of conference papers that deal with 
fisheries issues of the Hudson River System, it 
includes a guide to data bases compiled by utility- 
sponsored research in the Hudson River Estuary, 
as well as sections on striped bass and white perch, 
sturgeons, river herrings, tomcod, food chains, pol- 
lution, and a management strategy for the Atlantic 
sturgeon fishery. Papers on striped bass and white 
perch examine the following topics: commercial 
fishery for striped bass in the Hudson River, 1931- 
1980; age-specific variation in reproductive effort 
in female Hudson River striped bass; feeding selec- 
tivity of larval striped bass and white perch in the 
Peekskill Region of the Hudson River; and pat- 
terns of movement of striped bass and white perch 
larvae in the Hudson River Estuary. One paper 
deals with the biology of shortnose sturgeon in the 
Hudson River Estuary. The section on river her- 
ring deals with the distributions and movement of 
the early life stages of three species of Alosa in the 
Hudson River, with comments on mechanisms to 
reduce interspecific competition. One paper exam- 
ines the life history of Atlantic tomcod, Microga- 
dus tomcod, in the Hudson River Estuary, with 
emphasis on spatio-temporal distribution and 
movements. Another paper on food chains dis- 
cusses food habits of the amphipod Gammarus 
tigrinus in the Hudson River and the effects of diet 
upon its growth and reproduction. The section on 
pollution covers the following topics: heavy metals 
in finfish and selected macroinvertebrates of the 
Lower Hudson River Estuary; recent dissolved 
oxygen trends in the Hudson River; PCB patterns 
in Hudson River fish (resident freshwater species); 
and PCB patterns in Hudson River fish (migrant 
and marine species). (See W88-06639 thru W88- 
06650) (Geiger-PTT) 

W88-06638 


SEISMICITY AROUND BRAZILIAN DAM 
RESERVOIRS, 

University of Western Ontario, London. Dept. of 
Geology. 


P. E. F. P. Coelho. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 10, No. 3, p 149-158, 1987. 6 fig, 2 
tab, 9 ref. 


Descriptors: *Seismology, *Earthquakes, *Reser- 
voir sites, *Dam effects, Brazil, Pore pressure. 


More than 30 cases of seismicity associated with 
dam reservoir sites are known throughout the 
world. Despite the lack of data in some areas, 
where seismicity occurred after reservoir im- 
pounding, there have been distinct seismic patterns 
observed in seismic areas after dam projects im- 
plantation. This has demonstrated that reservoir 
loading can trigger earthquakes. A mechanism of 
earthquake generation by reservoir impounding is 
proposed with particular application to the Brazil- 
ian cases and to areas subject to low confining 
stress conditions in stable regions. Six artificial 
lakes are described and the associated earthquake 
sources are discussed in terms of natural or in- 
duced seismicity. Earthquake monitoring in Brazil 
up to 1967, when Brasilia’s seismological station 
started operation, was mainly based in personal 
communications to the media. Therefore, there is a 
general lack of seismic records in relatively unin- 
habited areas, making it difficult to establish a 
seismic risk classification for the territory and to 
distinguish natural from induced seismicity. De- 
spite this, cases reported have shown an alteration 
of the original seismic stability in dam sites, after 
reservoir loading, as observed by the inhabitants or 
records from Brasilia’s seismological station. All 
cases appear to be related to an increase in pore 
pressure in permeable rocks or fracture zones 
which are confined between impermeable rock 
slabs of more competent rock. It is apparent that 
some cases show some participation of high residu- 
al stress conditions in the area. (Author's abstract) 
W88-06777 
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EXTENT OF FOREST DECLINE IN EUROPE, 
For primary bibliographic entry see Field SC. 
W88-06054 


SEPARATION AND DETERMINATION , OF 
TRACES OF HEAVY METALS COMPLEXED 
WITH HUMIC SUBSTANCES IN RIVER 
WATERS BY SORPTION ON INDIUM-TREAT- 
ED AMBERLITE XAD-2 RESIN, 

Nagoya Univ. (Japan). Faculty of Engineering. 
M. Hiraide, T. Arima, and A. Mizuike. 

Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 171-179, September 1, 1987. 3 fig, 4 tab, 14 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Quantitative analysis, *Humic acids, *Separation 
techniques, *Trace metals, *Heavy metals, *De- 
composing organic matter, *Sorption, *Atomic ab- 
sorption spectroscopy, Resins, Amberlite resin, Ri- 
parian waters, Cation exchange, Rivers, Fulvic 
acids. 


A nonionic macroreticular styrene/divinylbenzene 
copolymer, Amberlite XAD-2, resin was pulver- 
ized to 1-10 micrometers and treated with indium 
ions to saturate traces of cation exchange sites for 
the quantitative separation of Humic complexes 
from cations. A 100 ml filtered sample was passed 
through an indium-treated XAD-2 column (16 mm 
diameter, 5 mm tall) at pH 5 at a flow rate of 2 ml/ 
min to sorb heavy metals complexed with humic 
and fulvic acids. Inorganic cations and anions, 
EDTA complexes and colloidal hydrated iron(III) 
oxide were not retained on the column at all. The 
heavy metals sorbed on the column were then 
ultrasonically desorbed with 0.5 M nitric acid and 
determined by graphite-furnace atomic absorption 
spectrometry. The results for two river water sam- 
ples are in good agreement with those obtained 
when the macroreticular weak-base anion-ex- 
changer DEAE-Sephadex A-25 was used. (Au- 
thor’s abstract) 

W88-06132 





STEADY STATE MODEL FOR DILUTION IN 
WATER NETWORKS, 

Technion - Israel Inst. of Tech.. Haifa. Dept. of 
Agricultural Engineering. 

M. Shah. and G. Sinai. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, ro 2. p 192-206, February 1988. 4 fig, 4 tab, 
10 ref. 


Descriptors: *Steady flow, *Water circulation, 
*Water distribution, *Networks, *Hydrologic 
models, Mathematical equations, Water quality, 
Flow discharge, Mixing, Salinity, Dissolved solids. 


This paper describes a technique for the solution of 
steady state flows in a multi-quality water distribu- 
tion system. The model presented here is capable 
of solving for the heads, flows, and salt or ion 
concentrations in looped networks. It uses the con- 
cept of mixing various qualities of water within the 
same network to obtain the desired qualities at the 
consumer outlets. This method offers an alterna- 
tive to the expensive dual or multiple water distri- 
bution system. The model is based on the nodal 
equations and the user may specify the head, the 
flow, or the salinity at the consumer outlets. Unlike 
conventional network solvers, this model reformu- 
lates parts of the equations due to changes in flow 
direction. It is therefore capable of simulating 
solute flow in complex looped networks where the 
flow direction is not known prior to the solution of 
the governing set of nonlinear equations. A case 
study for a rural water distribution system is given 
to demonstrate that feasibility of application of 
such a model to practical cases. (Author's abstract) 
W88-06214 


APPROACHES FOR EVALUATING ENVIRON- 
MENTAL QUALITY; SCIENTIFIC PROBLEMS 
AND MANAGEMENT NEEDS, 
Southern California Coastal 
Project, Long Beach. 

For primary bibliographic entry see Field 5G. 
W88-06300 


Water Research 


REVIEW OF MONITORING STRATEGIES 
oa ASSESSMENTS OF ESTUARINE POLLU- 
ION, 

National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 

J. B. Pearce, and L.. Despres-Patanjo. 

Aquatic Toxicology AQTODG, Vol. 11, Special 
Issue, No. 3/4, p 323-343, 1988. 3 fig, 49 ref. 


Descriptors: *Water quality control, *Estuaries, 
*Data acquisition, *Literature review, *Monitor- 
ing, Fate of pollutants, Water pollution effects. 


About 20 years ago preliminary recommendations 
were made for establishing formalized monitoring 
programs in marine and estuarine habitats. Devel- 
opment of appropriate compliance monitoring 
techniques was emphasized. Efforts were initiated 
to insure that management and pollution abatement 
programs resulted in reduction of contaminant 
loading. In the 1970s strategies for long-term moni- 
toring of the effects of contaminants on marine 
species were developed. High priority was placed 
on understanding the fates of contaminants and the 
consequences of physical degradation as tidal 
waters moved materials from riverine systems 
through estuaries to coastal zones. Recent strate- 
gies are illustrated by the NOAA National Status 
and Trends Program and the Northeast Monitor- 
ing Program. Recently, several agencies have 
stressed the development of hazard or risk assess- 
ments in regard to inorganic and organic contami- 
nants and gross categories of complex wastes. Ef- 
fective management of aquatic resources depends 
on an ability to relate results from laboratory re- 
search and field experiments to data from monitor- 
ing of contaminants and effects on fisheries and 
other resources. Preliminary strategies are avail- 
able which permit scientists to trace long-term 
changes in contaminant loading, fates of contami- 
nants, and consequences as contaminants enter bio- 
logical systems. The most pressing need is to de- 
velop an interagency consensus for standard proce- 
dures and criteria for assessing habitat changes and 
effects and for dictating actions for pollution con- 
trol. (Cassar-PTT) 


W88-06301 


FIELD SAMPLING IN ESTUARIES: THE RE- 
LATIONSHIP OF SCALE TO VARIABILITY, 
Florida State Univ., Tallahassee. Center for Aquat- 
ic Research and Resource Management. 

R. J. Livingston. 

Estuaries ESTUDO, Vol. 10, No. 3, p 194-207, 
September 1987. 10 fig, 2 tab, 29 ref. EPA Grant 
No. CR812053-01. 


Descriptors: *Estuaries, *Network design, *Sam- 
pling, *Field tests, *Scale effects, *Spatial distribu- 
tion, *Temporal distribution, Apalachicola Bay, 
Florida, Fish, Invertebrates, Statistical analysis, 
Data acquisition. 


The spatial/temporal scaling problem (i.e., fitting a 
given research question to the dimensions of varia- 
bility of the study area) is particularly pronounced 
in highly variable systems such as estuaries. Long- 
term multidisciplinary studies in the Apalachicola 
Bay system were used to evaluate variation of 
different physical, chemical, and biological factors. 
Specific limitations of weekly, monthly, and quar- 
terly sampling intervals were directly related to 
the efficiency of the sampling gear, the range of 
variation in the study parameters, and specific bio- 
logical features (motility, recruitment, natural his- 
tory) of infaunal macroinvertebrates and epi- 
benthic organisms. These are families of spatial and 
temporal scaling phenomena that should be consid- 
ered when establishing a given field sampling pro- 
gram. The dimensions of variation change along 
spatial/temporal gradients of salinity, habitat com- 
plexity, and productivity and among different 
levels of biological organization. The limits of vari- 
ation define the needed sampling effort for a given 
level of estimation. Without an adequate evaluation 
of such variation, representative samples cannot be 
taken; the resulting inadequate sampling effort 
often precludes reliable comparisons and robust 
generalization. There is a continuum of scaling 
dimensions (and sampling problems) that ranges 
from small-scale experimental approaches to 
system-wide analyses. Misapplication of such scal- 
ing estimates has led to overgeneralization of ex- 
perimental results. Currently, there is widespread 
misapplication of combinations of unrelated, limit- 
ed sampling efforts to broad-scale resource prob- 
lems. The loss of valuable estuarine resources is 
favored by the lack of adequate scientific databases 
that are consistent with the dimensions of the 
individual study areas. Unless experimental studies 
and field sampling programs are scaled to the 
dimensions of the research problem and the study 
area in question there will be a continued prolifera- 
tion of trivial studies at one end of the continuum 
and the progressive deterioration of estuarine re- 
sources at ‘the other. (Author's abstract) 
W88-06333 


SIMULATION OF SAMPLING AND HYDRAU- 
LIC TESTS TO ASSESS A HYBRID MONITOR- 
ING WELL DESIGN, 

GeoTrans, Inc., Herndon, VA. 

R. M. Cohen, and R. R. Rabold. 

Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 51-59, Winter 1988. 11 fig, 3 tab, 
17 ref. 


Descriptors: *Path of pollutants, *Monitoring 
wells, *Observation wells, *Well hydraulics, 
*Waste dumps, Groundwater pollution, Simulation 
analysis, Flow characteristics, Hydraulic proper- 
ties, Hazardous materials, Overburden, Chemical 
wastes, Chemical analysis, Computer models, Per- 
meability coefficient, Heterogeneity, Anisotropy, 
Transmissivity, Drawdown, Well screens, New 
York. 


Determination of the nature, extent, and rate of 
off-site chemical migration are common objectives 
of hazardous waste site investigations. Chemical 
analyses of water samples from monitoring wells 
and measurements of hydraulic head and hydraulic 
conductivity provide the basis for making these 
determinations. Accurate site assessment, there- 
fore, depends upon the appropriate monitoring 
well design and sampling and testing procedures. 
During the course of remedial investigations in 
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Niagara Falls, New York, it was necessary to 
evaluate the groundwater quality and hydraulic 
characteristics of 5- to 30-feet thick overburden 
formations. Many of the monitoring wells complet- 
ed to these formations consist of a partially pene- 
trating screen (5 feet at the base of the formation) 
with a fully penetrating sandpack. Well design 
influences on the source of sampled groundwater 
and hydraulic tests were examined using an ex- 
tremely fine axisymmetric grid with SATURN, a 
two-dimensional, _ finite-element groundwater 
model, and a particle-tracking postprocessor. A 
discrete sensitivity analysis was made to determine 
how flow patterns induced by pumping at | gpm 
are affected by: different screen and sandpack con- 
figurations, the ratio of sandpack to formation hy- 
draulic conductivities, heterogeneity, anisotropy, 
and sandpack thickness. The simulations show that 
the source of groundwater sampled will vary con- 
siderably depending on a number of factors. Anal- 
ysis of simulated drawdowns in the monitoring 
well during purging shows that calculated trans- 
missivities for the range of well designs and condi- 
tions modeled will be accurate to within one-half 
order of magnitude. (Author's abstract) 

W88-06384 


GROUND WATER MONITORING IN THE 
US.S.R., 

Acres International Ltd., Niagara Falls, NY. 

For primary bibliographic entry see Field 7B. 
W88-06391 


OPTIMIZATION OF 
SOURCES, 

Anglian Water Authority, Cambridge (England). 
M. Shellens, and Z. Edwards. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 3, p 297-304, 
December 1987. 2 fig, 2 tab. 


SAMPLING __ RE- 


Descriptors: *Water treatment, *Wastewater treat- 
ment, *Sampling programs, *Optimization, Re- 
views, Water analysis, Water quality, Computer 
programs. 


An investigation into the efficient routing of 
sample collection in the Lincoln Division of Ang- 
lian Water is reported. Samples have to be collect- 
ed from more than 600 sample points across three 
functions and at frequencies ranging from daily to 
once in two years. The organization of this activity 
is clearly complex. As a result of the review car- 
ried out using manual methods, the additional 
15000 water samples which are required annually 
are now being collected with no increase in staff 
resources. The scale of the effort required for this 
review prevents it from being repeated except at 
infrequent intervals; yet without frequent reviews 
the efficiency of routes is eroded as the required 
pattern of samples changes. A computer system is 
therefore being developed, offering the prospect of 
halting the drift away from efficiency and the 
speedy evaluation of alternative strategies. (Au- 
thor’s abstract) 

W88-06456 


AGRICULTURAL RUNOFF MODELING IN A 
SMALL WEST TENNESSEE WATERSHED, 
Memphis State Univ., TN. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
W88-06493 


APPROPRIATE SAMPLING PROCEDURES 
FOR ESTUARINE AND COASTAL ZONE 
WATER-QUALITY MEASUREMENTS, 

Tudor Engineering Co., San Francisco, CA. 

D. S. Graham, and J. M. Hill. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 581-599, 5 fig, 10 ref. NOAA 
Grant No. 04-158-44046. 





Field 7—RESOURCES DATA 


Group 7A—Network Design 


Descriptors: *Sampling, *Water sampling, *Estu- 
aries, *Coastal waters, *Water quality, Data acqui- 
sition, Statistical studies, Mathematical studies, Hy- 
drologic data. Remote sensing. 


Biological and water quality studies in the coastal 
zone typically consist of gathering series of data at 
selected points. These sets of time-series data are 
then analyzed to yield conclusions which, for engi- 
neering studies, are used to solve the problem(s). 
The utility of these datadepends greatly upon the 
sampling method. Many processes in the coastal 
environment are periodic and are relatively deter- 
ministic. Sampling must be conducted in such a 
manner that aliasing of periodic processes does not 
occur, thereby masking the underlying randomness 
or interrelationships between parameters. This re- 
quires that the timescales and lengthscales of all 
the hydrodynamic water quality and _ biological 
parameters be taken into account. Since the most 
useful portion of the data often lies in the residuals, 
these can be made most meaningful by removing 
significant known deterministic variations, such as 
tidal and diurnal effects. This can be best done 
using numerical models which, in turn, require 
data to be collected in a manner different from 
usual practice. In particular high-frequency sam- 
pling at a few points and measurement of boundary 
conditions are required. Synoptic spatial data may 
have to be acquired by remotely-sensed means. 
Similarly biological surveys may be much more 
meaningful if they are taken in the context of the 
hydrodynamics which also requires sampling on 
different time and space scales than has been the 
custom in the past. (See also W88-06496) (Lantz- 


PTT) 
W88-06541 


TOXIC SCREENING OF SURFACE WATERS 
IN THE LOWER SUSQUEHANNA RIVER 
BASIN USING THE BECKMAN MICROTOX 
2055 TOXICITY ANALYZER, 

Susquehanna River Basin Commission, Harrisburg, 
PA 


For primary bibliographic entry see Field SA. 
W88-06549 


DIRECT EFFECTS OF AIR POLLUTANTS, 
SINGLY AND IN MIXTURES, ON PLANTS 
AND PLANT ASSEMBLAGES, 

Institute of Terrestrial Ecology, Edinburgh (Scot- 
land). 

For primary bibliographic entry see Field 5C. 
W88-06564 


GROUNDWATER MONITORING HANDBOOK 
FOR COAL AND OIL SHALE DEVELOP- 
MENT, 

Kaman Tempo, Santa Barbara, CA. 

L. G. Everett. 

Developments in Water Science, No. 24. Elsevier, 
New York. 1985. 305 p. 


Descriptors: *Groundwater quality, *Monitoring, 
*Coal, *Oil shale, Water pollution sources, Water 
quality control, Geohydrology, Path of pollutants. 


This handbook contains specific information on the 
application of a widely accepted groundwater 
monitoring methodology, which has been applied 
to coal and oil shale developmental sites. The 
original methodology described a chronological 
procedure for implementing a groundwater quality 
monitoring program. Activities of different steps 
within the methodology will, in practice, overlap 
to make sufficient use of personnel and time. The 
original steps include: (1) Select area or basin for 
monitoring; (2) Identify pollution sources and 
causes and methods of waste disposal; (3) Identify 
potential pollutants; (4) Define groundwater usage; 
(5) Define hydrogeologic situation; (6) Study exist- 
ing groundwater quality; (7) Evaluate infiltration 
potential of wastes at the land surface; (8) Evaluate 
mobility of pollutants from the land surface to 
water table; (9) Evaluate attenuation of pollutants 
in the saturated zone; (10) Prioritization of sources 
and causes; (11) Evaluate existing monitoring pro- 
grams; (12) Establish alternative monitoring ap- 
proaches; (13) Select and implement the monitor- 
ing program; (14) Review and interpret monitoring 


results; and (15) Summarize and transmit monitor- 
ing information. (Lantz-PTT) 
W88-06605 
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DETERMINATION OF ZINC, CADMIUM, 
LEAD AND COPPER IN SOILS AND SEWAGE 
SLUDGES BY MICROPROCESSOR-CON- 
TROLLED VOLTAMMETRY IN COMPARI- 
SON WITH ATOMIC ABSORPTION SPEC- 
TROMETRY, 

Trier Univ. (Germany, F.R.). Dept. of Inorganic 
and Analytical Chemistry. 

For primary bibliographic entry see Field 5A. 
W88-05923 


IDENTIFICATION OF NON-VOLATILE OR- 
GANIC COMPOUNDS IN GAC FILTERS AND 
IN RAW AND DRINKING WATER EXTRACTS 
BY FAB AND FAB-CID-MIKE SPECTROME- 
TRY, 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Lab. d’Espectrometria de Masses. 

For primary bibliographic entry see Field 5A. 
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TENSIOMETER AND PORE WATER SAM- 
PLER FOR VADOSE ZONE MONITORING, 
Wisconsin Univ., Madison. Dept. of Soil Science. 
R. D. Morrison, and J. E. Szecsody. 

Soil Science SOSCAK, Vol. 144, No. 5, p 367-372, 
November 1987. 3 fig, 2 tab, 14 ref. 


Descriptors: *Measuring instruments, *Soil water, 
*Vadose zone, samplers, *Samplers, *Pore water, 
*Tensiometers, Soil properties, Flow, Water po- 
tentials, Design standards. 


A tensiometer designed to be used for soil water 
sampling is described. Variations in the design 
include a solenoid transducer tensiometer for mon- 
itoring matric potentials at depths in excess of 10.3 
m and instrumentation to automatically recirculate 
fluid in the tensiometer. The designs were evaluat- 
ed to determine whether their response to matric 
flow was ‘soil-limited’ or ‘tensiometer-limited.’ In a 
dry silt, the response time was soil-limited, but was 
tensiometer-limited in a wet silt and in a wet and 
dry sand. The effects of 11 mg/L of O2 dissolved 
in 236 ml of water and 2-mm-diameter bubble upon 
the response time, compared with an ideal fluid, 
was calculated. Only a dry silt with dissolved 
oxygen in the tensiometer fluid was found to be 
soil-limited; a wet silt and a dry and wet sand were 
tensiometer-limited. The response time was affect- 
ed more by gas in the tensiometer fluid than by the 
measurement device (Bourdon gauge or pressure 
transducer). (Author's abstract) 

W88-05929 


COMPARISON OF INFILTRATION MEASUR- 
ING METHODS FOR SURFACE IRRIGATION, 
Concepcion Univ. (Chile). Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2G. 
W88-05946 


WHOLE-CORE SQUEEZER FOR INTERFA- 
CIAL PORE-WATER SAMPLING, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

M. Bender, W. Martin, J. Hess, F. Sayles, and L. 
Ball. 

Limnology and Oceanography LIOCAH, Vol. 32, 
No. 6, p 1214-1225, November 1987. 8 fig, 2 tab, 17 
ref. NSF Grants OCE 83-15464 and OCE 84-10810 
and OCE 83-12142. 


Descriptors: *Sediment cores, *Sampling devices, 
*Whole-core squeezers, *Pore water, *Sediment- 
water interface, Tracers, Sediment profiles, Sedi- 
ments, Model studies, Trace metals, Lakes, Metals. 


The ‘whole-core squeezer’ is a simple pore-water 
sampler designed for millimeter depth resolution 
near the sediment-water interface. Various tests 


have been done to determine how accurately true 
gradients are reproduced by whole-core squeezing. 
Tracer studies show that any mixing associated 
with squeezing does not smear the profiles by more 
than a few millimeters. Benthic fluxes of SiO2 
calculated from interfacial concentration gradients 
resolved with the whole-core squeezer in San Cle- 
mente Basin are in good agreement with ‘bell-jar’ 
values measured with the benthic chambers of a 
bottom lander. Oxygen profiles determined with 
the whole-core squeezer are very similar to values 
determined with an oxygen microelectrode. These 
comparisons confirm that interfacial gradients and 
(by calculation from models) fluxes of O2, NO3(-), 
SiO2, and other particle-unreactive ions and’ mole- 
cules can be determined with the instrument. On 
the other hand, the composition of squeezed pore 
waters is very susceptible to rapid ‘alteration by 
solid-solution reactions. Therefore the method is 
not suitable for determining pore-water profiles of 
trace metals and other particle-reactive chemicals. 
(Author's abstract) 

W88-05955 


ANOTHER LOOK AT THE VERSATILE VEN- 
TURI 


Pratt (Henry) Co. of Aurora, IL. 

J. Holstrom. 

Water Engineering and Management WENMD2, 
Vol. 134, No. 11, p 34-36, November 1987. 3 fig. 


Descriptors: *Venturi meters, *Pressure-measuring 
instruments, *Measuring instruments, *Flow rates, 
Gages, Fluid flow, Flow, Pipes, Flowmeters, Dis- 
charge coefficient, Flow discharge. 


The Venturi meter, a very old and reliable device 
for measuring fluid flow in a piping system, derives 
its accuracy from its simple construction and the 
fact that it functions as a result of basic physical 
laws without intervening equipment. The meter is 
described and the physical laws on which it is 
based are reviewed. Venturi meters score well on 
tests of measuring devices when the following 
characteristics are evaluated: range; accuracy; ver- 
satility; and cost savings. The range of a meter is 
based on the discharge coefficient; the Venturi 
meter can be used with accurate results over the 
wide range of 500 to 5000 gpm. The accuracy of 
the Venturi meter flow element is higher than 
many other flow measuring devices and often 
higher than the other instruments installed with it 
such as pressure transducers, square root extrac- 
tors, process controllers and recording devices. 
The Venturi flow meter’s versatility is also derived 
from the basic principles on which it operates; 
almost any fluid flow can be measured using the 
basic equations and applying the correct factors for 
the specific fluid involved. (Wood-PTT) 
W88-05966 


CONTROLLED SAMPLING PROGRAM IM- 
PROVES USER FEE STRUCTURE, 

Environment 2000, Inc., Bellevue, Nebraska. 

C. F. Lemr, and D. Petrocchi. 

Water Engineering and Management WENMD2, 
Vol. a No. 11, p 42-43, November 1987. 1 fig, 1 
tab, 3 ref. 


Descriptors: *Flow measurement, *Cost allocation, 
*Sewer use fees, *Wastewater treatment costs, 
*Wastewater, Sewers, Omaha, Nebraska, Measur- 
ing instruments, Economic aspects, Wastewater 
sampling, Sampling. 


In 1980 the quality control division of the City of 
Omaha, Nebraska, reviewed its industrial 
wastewater sampling system and found that dis- 
charges were not being properly measured and 
assessed leading to unfair sewer use fees (SUFs). 
Because of an EPA mandate requiring that equita- 
ble SUFs cover operating costs of the city’s 
wastewater treatment facilities and because of 
rising treatment costs, the industrial users were 
going to have to pay higher SUFs. Omaha officials 
realized that their data collection system would not 
stand up under the expected: industrial litigation 
resulting from SUF increases. Therefore, a quality 
assurance program (QAP) was established involv- 
ing improvements in flow measurement and resolu- 





tion of discrepancies between water consumption 
and recovery caused by water use in the product. 
A comparison of industrial SUFs before and after 
QAP. showed that of fifty SUFs, 50% were un- 
changed. about 25% were higher and about 25% 
were lower. However, the data was so credible 
that industrial dischargers did not challenge the 
sampling results. (Wood-PTT) 

W88-05968 


SCREENING OF 21 PESTICIDES IN WATER 
BY SINGLE EXTRACTION WITH C18 SILICA 
BONDED PHASE COLUMNS AND HRGC-MS, 
Istituto di Ricerche Farmacologiche Mario Negri, 
Milan (Italy). Lab. of Environmental Pharmacolo- 
By and Toxicology. 
‘or primary bibliographic entry see Field 5A. 

W88-06030 


EFFECT OF SAMPLE PRETREATMENT ON 
THE RELIABILITY OF SOLID SPECIATION 
DATA OF HEAVY METALS. IMPLICATIONS 
FOR THE STUDY OF EARLY DIAGENETIC 
PROCESSES, 

Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik. 

For primary bibliographic entry see Field SA. 
W88-06069 


MARINE SAMPLING BY SCUBA DIVING. 3. 
SAMPLING PROCEDURES FOR MEASURE- 
MENT OF MERCURY CONCENTRATIONS IN 
ESTUARINE WATERS AND SEAWATER, 
Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

For primary bibliographic entry see Field 5A. 
W88-06070 


DIRECT DETERMINATION 
ACTIVE 
WATERS, 
Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

B. Cosovic, and V. Vojvodic. 

Marine Chemistry MRCHBD, Vol. 22, No. 2-4, p 
363-373, December 1987. 6 fig, 1 tab, 15 ref. Na- 
tional Bureau of Standards Grant No. 579. 


OF SURFACE 
SUBSTANCES IN NATURAL 


Descriptors: *Pollutant identification, *Surfactants, 
*Water analysis, Humic acids, Organic matter, 
Electrochemistry, Polarography. 


Surface active substances were directly determined 
in freshwater, marine samples, and phytoplankton 
culture media without pretreatment using polarog- 
raphy. River water was sampled in the Sava River, 
upstream and downstream of the city of Zagreb, 
Yugoslavia. Sea water samples were collected at 
public beaches on the Adriatic Coast. Surface 
active substances were accumulated at the hanging 
mercury drop electrode at a potential of -0.6 V, 
either by diffusion or by stirring, over different 
time periods, and the decrease of the capacity 
current was measured. Triton X-100 and/or humic 
material served as the standard, from which a 
calibration curve was prepared. Filtration of the 
samples caused a high loss of organic material in 
selected sea surface microlayer samples and phyto- 
plankton culture media. A gentle centrifugation 
(3000 rpm) of the phytoplankton culture medium 
caused changes in the content and composition of 
surfactants. Freshwater samples were much more 
stable than marine samples during pretreatment, 
indicating the presence of soluble surfactants and 
the absence of colloidally dispersed lipid-like mate- 
rial. Humic substances were the predominant sur- 
oo species in freshwater samples. (Cassar- 


) 
W88-06071 


REMOTE SENSING OF WATER VAPOR CON- 
VERGENCE, DEEP CONVECTION, AND PRE- 
CIPITATION OVER THE TROPICAL PACIFIC 
OCEAN DURING THE 1982-1983 EL NINO, 
Research and Data Systems, Inc., Lanham-Sea- 
brook, MD. 

P. E. Ardanuy, P. Cuddapah, and H. L. Kyle. 
Journal of Geophysical Research JGRCEY, Vol. 


92. No. C13, p 14204-14216, December 1987. 5 fig. 
2 tab, 26 ref. 


Descriptors: *Water vapor, *Model _ studies, 
*Remote sensing, *Tropical regions, *Radio- 
meters, *Measuring instruments, *E] Nino, *Rain- 
fall, Pacific Ocean, Convection, Radiosondes, 
Weather data. 


Deep tropospheric warming and mass flux, pro- 
duced by the convection associated with organized 
tropical precipitation, is responsible on monthly 
and seasonal time scales for the presence of the 
Hadley and Walker circulations. In El Nino-South- 
ern Oscillation (ENSO) event years such as 1982- 
1983, in response to a perturbed sea surface tem- 
perature (SST) field in the equatorial Pacific 
Ocean, a major displacement in the ascending 
branch of these thermally direct, planetary-scale 
cells occurs. The scanning multichannel micro- 
wave radiometer (SMMR) on board the Nimbus 7 
spacecraft has been used to derive estimates of 
atmospheric water vapor. The correlation between 
the satellite and verifying radiosonde data is better 
than 0.83 at all stations considered. The Earth 
radiation budget experiment flown on the same 
satellite observes the terrestrial net radiation, 
albedo, and outgoing longwave radiation (OLR). 
The OLR fields have been related to the 200-mbar 
divergence fields in the tropics during the First 
GARP Global Experiment with a correlation of 
0.8. Together, the two data sets yield a joint esti- 
mate of the convergent flux of water vapor, a 
critical controlling parameter for organized con- 
vection. The derived water vapor flux conver- 
gences were analyzed during the recent El Nino 
episode to map the evolution of the parameter, 
inferred deep convection, and estimated rainfall 
over regions impacted by the event. The inferred 
monthly rainfall amounts were compared with ob- 
servations for 14 island and coastal stations in the 
Pacific Ocean. For the stations, linear models were 
developed that explain up to 71% of the variance 
of the signal. Over an equatorial belt extending 
from Indonesia to the coast of South America, 
positive rainfall anomalies reaching 40 cm/month 
are present. Due to changes in the Hadley and 
Walker circulations, these flood regions are bor- 
dered on all sides by rainfall deficits which are in 
excess of -20 cm/month. (Author's abstract) 
W88-06077 


DETERMINATION OF NICKEL, COBALT, 
COPPER AND URANIUM IN WATER BY CA- 
THODIC STRIPPING CHRONOPOTENTIO- 
METRY WITH CONTINUOUS FLOW, 

Liverpool Univ. (England). Dept. of Oceanogra- 


phy. 
For primary bibliographic entry see Field 5A. 
88-06124 


DETERMINATION OF SURFACE-ACTIVE 
COMPOUNDS IN PRECIPITATION STUDIES 
BY AC POLAROGRAPHY, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

For primary bibliographic entry see Field 5A. 
W88-06125 


CORRELATION STEAM/SOLID CHROMA- 

TOGRAPHY OF TRACE ORGANIC COM- 

POUNDS IN WATER, 

Akademiya Nauk Estonskoi SSR, Tallinn. Inst. of 

Chemistry. 

For primary bibliographic entry see Field 5A. 
88-06126 


DETERMINATION OF PARAQUAT BY FLOW- 
INJECTION SPECTROPHOTOMETRY, 
Universidad Complutense de Madrid (Spain). Fac- 
ulty of Chemistry. 

For primary bibliographic entry see Field 5A. 
W88-06127 


CONTINUOUS-FLOW DETERMINATION OF 
MANGANESE IN NATURAL WATERS CON- 
TAINING IRON, 

Institute of Oceanographic Sciences, Wormley 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


(England). 

D. J. Hydes. 

Analytica Chimica Acta ACACAM, Vol. 199, p 
221-226, August 15. 1987. 2 fig. 4 tab. 5 ref. 


Descriptors: *Chemical analysis, *Water analysis, 
*Manganese, *Iron, *Trace analysis, *Spectropho- 
tometry, Hydrogen ion concentration, Continuous 
flow. 


The use of formaldoxime to determine manganese 
in natural waters at concentrations of 0-100 micro- 
moles was re-evaluated. Addition of EDTA after 
formation of the manganese/formaldoxime com- 
plex removes interference from up to 100 micro- 
molar iron. The extents of formation and destruc- 
tion of the iron and manganese complexes with 
formaldoxime depend on the pH of the solution 
and on the time between reagent addition and 
measurement of absorbance. The chelating ability 
of EDTA enhanced decomposition of the iron 
complex in the pH region where the manganese/ 
formaldoxime complex was still stable. (Vernooy- 
PTT) 


W88-06128 


TRACE DETERMINATION OF SOME HEAVY 
METALS IN WATERS BY FLOW-INJECTION 
SPECTROPHOTOMETRY AND POTENTIO- 
METRY, 

Akademiya Nauk SSSR, Moscow. Inst. Geokhimii 
i Analiticheskoi Khimii. 

Y. A. Zolotov, L. K. Shpigun, I. Y. Kolotyrkina, 
E. A. Novikov, and O. V. Bazanova. 

Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 21-33, September 1, 1987. 8 fig, 5 tab, 22 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Trace metals, *Heavy metals, *Manganese, 
*Lead, *Copper, *Potentiometers, *Spectrophoto- 
metry, Automation, Seawater, Wastewater analy- 
SIS. 


Three automated flow-injection systems are pro- 
posed for the determination of traces of 
manganese(II), lead and copper(II) in waters. The 
first’ system utilizes the catalytic effect of 
manganese(II) on the oxidation of N,N-diethylani- 
line by potassium periodate at pH 6.86-7.10 (30 C) 
and is used for spectrophotometric determination 
at 475 nm in the range 0.02-1.00 micrograms/L; 
the system involves reagent injection and stopped 
flow. The determination of lead in the range 0.7- 
100 micrograms/L is based on spectrophotometric 
detection of the lead 4/(2-pyridylazo)resorcinol 
complex at 525 nm after on-line preconcentration 
of the sample (5-50 mL) on a minicolumn filled 
with Chelex-100 or Dowex 1-X8 resin. A potentio- 
metric flow-injection system with a copper ion- 
selective electrode is applied for the determination 
of 0.5-1000 micrograms/L copper(II) after on-line 
preconcentration of 50-500 mL of sample on 
Chelex-100 resin. The procedures were tested on 
synthetic and real water samples, including sea 
water and wastewaters. The main drawback of the 
system is the need for large sample volumes, but 
for water analysis this is not a limiting factor. 
(Author's abstract) 

W88-06130 


APPLICATION OF AMALGAM ELECTRODES 
IN STUDIES OF HEAVY METALS UNDER 
NATURAL WATER CONDITIONS, 

Geneva Univ. (Switzerland). Dept. of Inorganic, 
Analytical and Applied Chemistry. 

J. P. Bernhard, J. Buffle, and N. Parthasarthy. 
Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 191-211, September 1, 1987. 13 fig, 2 tab, 31 
ref. Swiss National Foundation Project No. 
2.674.080. 


Descriptors: *Chemical analysis, *Water analysis, 
*Detection limits, *Electrodes, *Heavy metals, 
*Trace metals, *Amalgam electrodes, Reproduc- 
ibility, Anaerobic conditions, Fulvic acids. 


The application of amalgam electrodes for measur- 
ing the degree of complexation of metal ions was 
studied with respect to natural water conditions. 
The amalgam electrodes are compared with the 





Field 7—RESOURCES DATA 


Group 7B—Data Acquisition 


corresponding capabilities of ion-selective elec- 
trodes. A special cell was developed for preparing 
the amalgam and for filling a hanging amalgam 
drop electrode. Factors affecting the reproducibil- 
ity of the standard potentials and slopes, the re- 
sponse time and the detection limits are discussed. 
Complexation measurements are described with 
lead and zinc amalgam electrodes. Triethylenete- 
tramine. carbonate and nitrilotriacetic acid were 
used as ligands. to test the ability of theses elec- 
trodes to measure correctly the degree of complex- 
ation even at low total-metal concentrations (dawn 
to 10 to the minus 7 M) and at very low concentra- 
tions of free metal ion (10 to the minus 15 M). 
Results obtained with well-characterized fulvic 
compounds and an algal culture medium (AAP) 
are also reported. The results are in complete 
accordance with theoretical predictions (based on 
Nernstian behavior), even at the lowest concentra- 
tions of total and free metal ion used. An important 
limitation is that any oxidant in the solution can 
interfere by oxidizing the amalgam. Solutions must 
be carefully degassed to eliminate oxygen. The 
interfering action of oxidants can be corrected for 
by means of equations which are theoretically 
sound, even when the nature of the oxidant is 
unknown, provided that its content is not too high. 
Compared to ion-selective electrodes, amalgam 
electrodes are more reproducible, inexpensive and 
readily prepared for various metal ions which 
cannot be measured with ion-selective electrodes. 
(Author's abstract) 

W88-06133 


DETERMINATION OF PURINES IN FRESH 
AND SEA WATER BY CATHODIC STRIPPING 
VOLTAMMETRY AFTER COMPLEXATION 
WITH COPPER(D, 

Liverpool Univ. (England). Dept. of Oceanogra- 


phy. 

B. C. Househam, C. M. G. Van den Berg, and J. P. 
Riley. 

Analytica Chimica Acta ACACAM, Vol. 200, No. 
1, p 291-303, September 1, 1987. 9 fig, 1 tab, 22 ref. 


Descriptors: *Chemical analysis, *Water analysis, 
*Cathodic stripping voltammetry, *Detection 
limits, *Purines, *Copper, Complexation, Cath- 
odes, Seawater. 


Nanomolar levels of the purines, guanine, hypox- 
anthine, xanthine and adenine, in aqueous solution 
can be determined by cathodic stripping voltam- 
metry (CSV). After the sample has been brought 
to pH 8.5 and made 150 nanomolar with respect to 
copper(II), the Cu(I) complex of the purine is 
adsorbed on a hanging mercury drop electrode. 
After deposition for 60 s, the complex is stripped 
from the electrode and the peak current corre- 
sponding with the reduction of Cu(I) to Cu(0) is 
measured. The limits of detection are 0.2 nano- 
moles for guanine, 0.3 nanomoles for hypoxanthine 
and adenine, and 1.0 nanomoles for xanthine; these 
can be lowered further by extending the adsorp- 
tion time prior to the scan. The effect of varying 
the Cu concentration, the pH, the collection poten- 
tial, and extending the collection time were dis- 
cussed. The similarity of the peak potentials of the 
purines precludes the practical determination of 
these purines individually in complex mixtures. 
Experiments are under way to investigate the pos- 
sibility of using high pressure liquid chromatogra- 
phy (HPLC) with CSV detection to determine low 
levels of purines in environmental samples. (Au- 
thor’s abstract) 

W88-06134 


AUTOMATED SPECTROPHOTOMETRIC 
FIELD MONITOR FOR WATER QUALITY PA- 
RAMETERS: DETERMINATION OF NITRATE, 
Hull Univ. (England). Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W88-06135 


IMPROVEMENT OF THE DETECTION 
POWER IN ELECTROTHERMAL ATOMIC 
ABSORPTION SPECTROMETRY BY SUMMA- 
TION OF SIGNALS: DETERMINATION OF 
TRACES OF METALS IN DRINKING WATER 
AND URINE, 


Institut’ fuer Spektrochemie und Angewandte 
Spektroskopie, Dortmund (Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
W88-06136 


LABORATORY PERMEABILITY ERRORS 
FROM ANNULAR WALL FLOW, 

Lawrence Berkeley Lab., CA. Earth Sciences Div. 
T. K. Tokunaga. 

Soil Science Society of America Journal SSSJK4, 
Vol. 52, No. 1, p. 24-27, January-February, 1987. 3 
fig, 5 ref. US DOE Contract DE-AC03- 
765F00098. 


Descriptors: *Permeability coefficient. *Porous 
media, *Permeameters, *Groundwater movement, 
*Soil water, *Lysimeters, Fluctuations, Flow pro- 
files, Fluid flow, Orifice flow, Capilarity, Intersti- 
tial water, Model studies, Hydraulic models. 


Laboratory saturated hydraulic conductivity. meas- 
urement errors introduced by permeameter fluid 
flow within gaps between sample cores and perme- 
ameter walls are estimated through a simple model 
that idealizes gap flow as occurring within a 
smooth annulus. The inner annulus boundary fluid 
velocity is matched to the Darcy velocity within 
the sample core. The ratio of flow within the 
annulus to that within the core, Q sub gap/Q sub 
core, is shown to have both cubic and linear de- 
pendence on the gap width. Q sub gap/Q sub core 
is also shown to be inversely dependent on both 
the core permeability and the permeameter radius. 
Although the model is very idealized, the strong 
possibility of overestimating permeabilities in labo- 
ratory cores is demonstrated. Related concerns 
include flow in fractured porous media, and poten- 
tial errors in interpreting solute travel times in 
laboratory columns and field lysimeters. (Author’s 
abstract) 

W88-06176 


DETERMINING UNSATURATED HYDRAU- 
LIC CONDUCTIVITY FROM TENSIOMETRIC 
DATA ALONE, 

Agricultural Research Service, Durant, 
Water Quality and Watershed Research Lab. 
L. R. Ahuja, J. D. Ross, R. R. Bruce, and D. K. 
Cassel. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 27-34, January-February 1988. 13 
fig, 17 ref. Water Quality and Water Research 
Laboratory, USDA-ARS, Southern Regional 
Project S-185. 


OK. 


Descriptors: *Tensiometers, *Unsaturated flow, 
*Permeability coefficient, *Porous media, *Fluctu- 
ations, Flow profiles, Fluid flow, Orifice flow, 
Capilarity, Model studies, Hydraulic models. 


A simplified functions approach, presented earlier, 
for determining the unsaturated hydraulic conduc- 
tivity of soil from only the field tensiometric data 
taken during steady infiltration and draining, along 
with steady infiltration rate, is evaluated further. 
The assumptions concerning the form of soil-water 
characteristics used in the operational equations of 
the method are recast in an integral form. These 
assumptions, as well as the intermediate steps in the 
computation, are tested on the experimental data 
for shallow as well as deeper depths of two new 
soil types. One of these soil types has a complex 
layered profile with texture varying from sandy to 
clayey, and the other a relatively uniform sandy 
profile. The final hydraulic conductivities obtained 
are compared with the values determined by the 
more rigorous Darcian analysis of the data for 
three sites. The results show that the assumptions 
made in the simplified method approximately hold 
for these soils at the depths tested, as deep as 1.9 
and 1.35 m, respectively. The unsaturated hydrau- 
lic conductivity values determined by the pro- 
posed method are reasonably close to those values 
obtained by the detailed Darcian analysis for all 
depths. Large fluctuations in the tensiometric data 
for certain depths resulted in a large scatter in the 
conductivity values obtained by the detailed Dar- 
cian method, as well as greater discrepancy be- 
tween the two. methods. Practical validity of the 
basic assumptions of the method and the final 
results, for shallow as well as deeper depths of the 


new contrasting soil profiles, constitutes significant 
information that provides confidence in the simpli- 
fied approach. (Author’s abstract) 

W88-06177 


RAPID NONDESTRUCTIVE BULK DENSITY 
AND SOIL-WATER CONTENT DETERMINA- 
TION BY COMPUTED TOMOGRAPHY, 
Missouri Univ.-Columbia. Dept. of Agronomy. 

S. H. Anderson, C. J. Gantzer, J. M. Boone, and 

R. J. Tully. 

Soil Science Society of America Journal SSSJD4. 
Vol. 52, No. 1, p 35-40, January-February 1988. 6 
fig, 1 tab, 17 ref. 


Descriptors: *Computers, *Density, *Soil water, 
*Porous media, *Root zone, Soil-water-plant rela- 
tionships, Minerals, Soil profiles, Soil porosity. 


Computed tomography (CT) is a promising tool 
that may help provide measurements needed to 
obtain finer resolution in soil-water content and 
bulk density for water uptake studies or detailed 
investigation of root-soil interactions. A need exists 
for a unified method to accurately predict soil bulk 
density and water content using output from CT. 
Research was conducted on soil collected from the 
A horizon of Mexico silt loam (Udollic Ochra- 
qualfs) and the B2t horizon of Crider silt loam 
(Typic Paleudalfs) to evaluate the relationship be- 
tween linear attenuation coefficients and volume 
fraction of soil solids and water. Air-dry soil (<2 
mm) was packed into polyvinyl chloride cylinders 
at densities between 1.2 and 1.6 Mg/cu m and CT 
slices or tomographs were taken before and after 
water was added. The relationship between attenu- 
ation coefficients and volume fraction of soil solids 
was linear for both of the soils evaluated. Parame- 
ter values for the Mexico soil compared favorably 
with those determined on previous data collected 
from Metea fine sandy loam (Arenic Hapludaifs). 
Differences in the parameter values for the Mexico 
and Crider soils were attributed to differences in 
Fe content. An experiment with Fe added to the 
Mexico soil was conducted that verified the effect 
of Fe content on the attenuation coefficients. Ap- 
proximately 98% of the variation between the at- 
tenuation coefficients and volume fraction of soil 
water was accounted for by using linear regression 
relationships after correction for swelling. Results 
from this study indicate that it may be possible to 
develop a universal relationship for computed to- 
mography data vs. soil bulk density and water 
content; however, more research is needed to char- 
acterize the influence of sample size on the calibra- 
tion relationship. (Author's abstract) 

W88-06178 


METHOD FOR MEASURING HYDRAULIC 
PROPERTIES OF BRITTLE SOIL HORIZONS, 
Stichting voor Bodemkartering, Wageningen 
(Netherlands). 

For primary bibliographic entry see Field 2G. 
W88-06185 


EFFECTS OF LOW IONIC STRENGTH SOLU- 
TIONS ON PH OF ACID FORESTED SOILS, 
Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry see Field 2K. 
W88-06186 


DETERMINATION OF CLOUD ICE WATER 
CONTENT AND GEOMETRICAL THICKNESS 
USING MICROWAVE AND INFRARED RADI- 
OMETRIC MEASUREMENTS, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 2C. 
W88-06235 


RETRIEVAL OF WATER VAPOR PROFILES 
VIA PRINCIPAL COMPONENTS: OPTIONS 
AND THEIR IMPLICATIONS, 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

For primary bibliographic entry see Field 2B. 





W88-06242 


OPTIMIZED RETRIEVALS OF PRECIPITA- 
BLE WATER FROM THE VAS_ SPLIT 
WINDOW, 

National Aeronautics and Space Administration, 
Greenbelt. MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7C. 
W88-06244 


SATELLITE-DERIVED MAPS OF SNOW 
COVER FREQUENCY FOR THE NORTHERN 
HEMISPHERE, 

Nebraska Univ., Lincoln. Dept. of Geography. 
For primary bibliographic entry see Field 2C. 
W88-06247 


MEASUREMENTS OF FOG WATER DEPOSI- 
TION AND THEIR RELATIONSHIPS TO TER- 
RAIN FEATURES, 

Atmospheric Environment Service, Downsview 
(Ontario). 

R. S. Schemenauer, P. Cereceda, and N. Carvajal. 
Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 9, p 1285-1291, September 
1987. 7 fig, 8 ref. 


Descriptors: *Fog, *Clouds, *Neblinometers, 
*Alpine regions, Mountains, Chile, Cloud water 
content, Meteorology, Data acquisition. 


A device for the collection of fog water and the 
measurement of fog liquid water deposition are 
described. The neblinometro has the advantages of 
low cost, and low maintenance and is very reliable. 
It can provide relative values of fog water deposi- 
tion which are useful in defining the cloud clima- 
tology of mountainous regions, and with the addi- 
tion of wind measurements can give an estimate of 
the actual liquid water content. The collectors will 
be deployed on a mountain in northern Chile, and 
the results analyzed in concert with supporting 
meteorological and cloud physics measurements to 
determine if useful amounts of water can be re- 
moved from the clouds for human consumption 
and agricultural purposes. (Sand-PTT) 

W88-06249 


PRECIPITATION AND THE LUNAR SYNODIC 
CYCLE: PHASE PROGRESSION ACROSS THE 
UNITED STATES, 

National Oceanic and Atmospheric Administra- 
tion, Miami, FL. Atlantic Oceanographic and Me- 
teorological Labs. 

For primary bibliographic entry see Field 2B. 
W88-06252 


ESTIMATING TROPICAL PACIFIC RAINFALL 
USING DIGITAL SATELLITE DATA, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 2B. 
W88-06255 


INFRARED AND VISIBLE SATELLITE RAIN 
ESTIMATION: I. A GRID CELL APPROACH, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
A. J. Negri, and R. F. Adler. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 11, p 1353-1364, November 
1987. 7 fig, 5 tab, 22 ref. 


Descriptors: *Rainfall, *Satellite technology, *In- 
frared imagery, *Grid cells, *Remote sensing, 
*Clouds, Florida, Temperature. 


The relationships between satellite-viewed cloudy 
grid cells and the variability of the precipitation 
contained therein are reported. Five days of the 
Florida Area Cumulus Experiment are examined 
using visible, IR and radar data. While high rain- 
rates are always associated with low temperatures, 
low temperatures do not always imply high rain- 
rates. For partly cloudy cells, the percent-ex- 
plained variance of rainrate by IR parameters is 
low, with none of the parameters explaining more 


than 14% of the variance. The mean visible count 
explains slightly more variance, but it is not appar- 
ent that higher visible values are indicative of 
higher rainrates. For completely cloudy cells, the 
IR parameters still explained about 14% of the 
variance, but with larger day-to-day variability. 
Classification of the mean rainrate into 6 groups 
and the subsequent computation of a mean IR 
parameter for each class shows statistically signifi- 
cant differences in the IR parameters among class- 
es. Assigning independent observations to classes 
becomes unsatisfactory given the distribution of 
the rain classes themselves. Variability (between 
days) in the mean temperature of each rainrate 
class is often as great as the variability (of the mean 
temperature) among rain classes on any given day. 
Relationships are clearly dependent on where in 
the convective cycle they occur, and this cycle is 
variable from day to day. Extensive cold anvils 
often produce widespread stratiform rain late in 
the day, while earlier these same temperatures 
produced intensive convective rain. On these 
scales, useful, accurate rainfall estimates beyond 
rain/no-rain discrimination are unlikely. (See also 
W88-06259) (Author's abstract) 

W88-06258 


INFRARED AND VISIBLE SATELLITE RAIN 
ESTIMATION: II. A CLOUD DEFINITION AP- 
PROACH, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
A. J. Negri, and R. F. Adler. 

Journal of Climate and Applied Meteorology 
JCAMEJ, Vol. 26, No. 11, p 1565-1576, November 
1987. 7 fig, 3 tab, 17 ref. 


Descriptors: *Rainfall, *Satellite technology, *In- 
frared imagery, *Remote sensing, *Clouds, Flori- 
da, Temperature, Time series analysis. 


The relationships between satellite IR clouds and 
rainfall, and IR-threshold visible clouds and rain- 
fall were examined. Cloud IR area was highly 
correlated with rain area and volume rainrate but 
poorly correlated with mean cloud rainrate. One- 
parameter models were as effective in explaining 
the variance of cloud volume rainrate as multipara- 
meter models, with the exception of clouds 
> 10,000 sq km, where area and temperature were 
uncorrelated, and mean temperature was more ef- 
fective in discriminating among classes of volume 
rain than was cloud area. Due to the high correla- 
tion between visible brightness and IR tempera- 
ture, visible data provided largely redundant infor- 
mation. Using a mean cloud brightness threshold 
of 148 counts, rain/no-rain separation was effected 
with a POD, FAR, and CSI of 0.98, 0.13, and 0.86, 
resp. An IR threshold produced statistics of 0.88, 
0.07, and 0.83, resp. for the POD, FAR, and CSI. 
The standard deviation of visible counts (used as a 
measure of cloud structure) was poor in explaining 
the variance of rainrate. Time series of the cloud 
evolution showed that rain fluctuations were better 
mirrored by cloud temperature fluctuations than 
by cloud area. The apportionment of rain volume 
(assigning rainrates to areas) remained a difficult 
problem, with significant variability, both within 
clouds of the same size and between clouds of 
different size.The coldest 10% cloud area con- 
tained 11-23% of the total rain volume while the 
coldest 50% area contained 60-70%, in contrast to 
the rain apportionment used in the Griffith-Wood- 
ley technique. (See also W88-06258) (Author's ab- 
stract) 

W88-06259 


ASSESSMENT OF GROUND-WATER CON- 
TAMINATION NEAR LANTANA LANDFILL, 
SOUTHEAST FLORIDA, 

Geological Survey, Stuart, FL. 

For primary bibliographic entry see Field 5B. 
W88-06278 


REMOTELY OPERATED SEEPAGE METER 
FOR USE IN LARGE LAKES AND RIVERS, 
Wisconsin Univ.-Milwaukee. Dept. of Geological/ 
Geophysical Sciences. 

D. A. Cherkauer, and J. M. McBride. 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


Descriptors: *Groundwater movement, *Measur- 
ing instruments. *Surface-groundwater relations, 
*Data acquisition, *Seepage, *Lakes, Great Lakes, 
Rivers. 


A seepage meter has been designed for use in large 
surface water bodies. Some of the advantages of 
this meter are its sturdiness, relative low cost ($100 
for construction materials), and adaptability to 
remote installation without the use of divers. It is a 
modified Lee-design meter, using a cutoff 55-gal 
drum with 120-150 pounds of concrete to provide 
stability. It uses an inexpensive electrically activat- 
ed switching device to allow for indirect installa- 
tion from a ship. A single equation allows for 
correction of the field readings on sand beds for 
three regularly experienced sources of uncertainty: 
an initial 15-25 min stabilization period, slow settle- 
ment into the sediment during the first day, and a 
38% undermeasurement of seepage because of hy- 
draulic resistance. The meter has had a success rate 
of over 90% in installations throughout the Great 
Lakes. Precision is within 33%. However, it 
should be manipulated from a large vessel, rather 
than a small boat, when waves exceed | ft. The 
meter does not function on rock or soft sediment. 
(Cassar-PTT) 

W88-06279 


TRACING GROUND-WATER MOVEMENT IN 
ABANDONED COAL MINED AQUIFERS 
USING FLUORESCENT DYES, 

Water Research Centre, Medmenham (England). 
P. J. Aldous, and P. L. Smart. 

Ground Water GRWAAR, Vol. 26, No. 2, p 172- 
178, March-April 1988. 6 fig, 2 tab, 16 ref. NERC 
CASE award GT82AAPS7. 


Descriptors: *Groundwater movement, *Data ac- 
quisition, *Tracers, *Dye releases, *Mine drainage, 
*Coal mines, Aquifers, Fluoresceine, Sulpho Rho- 
damine B, Drainage, Iron compounds, Adsorption. 


Fluorescent dyes used as tracers in groundwater 
flow studies of deep, confined, abandoned coal 
mines were found to be nonconservative due to 
adsorption onto ferric hydroxide deposits on walls 
and in mine waters. Seven dyes were tested for 
resistance to ferric hydroxide adsorption at ferric 
hydroxide concentrations up to 38 g/liter. At the 
highest ferric hydroxide concentration, Sulpho 
Rhodamine G was most resistant to adsorption, 
with a loss of about 20%. Dyes with moderate 
resistance to adsorption were Sulpho Rhodamine 
B, Rhodamine WT, Pyranine, Tinopal CBS-X, and 
Fluorescein. Lissamine Yellow FF was most easily 
adsorbed; losses were as high as 70%. In a second 
experiment with constant ferric hydroxide concen- 
tration of 38 g/liter, the dye concentrations were 
varied from 2.5 to 50,000 micrograms/liter. The 
percentage losses of dyes increased as dye concen- 
trations decreased. For tracer tests it was suggest- 
ed that dyes with sulfonic groups be used at the 
highest levels commensurate with aesthetic (visible 
at about 30 micrograms/liter) and toxicological 
conditions. (Cassar- 

W88-06280 


MEASUREMENT OF GROUND-WATER PA- 
RAMETERS USING SALT-WATER INJECTION 
AND SURFACE RESISTIVITY, 

Ministry of Works and Development, Christ- 
church (New Zealand). Hydrology Centre. 

P. A. White. 

Ground Water GRWAAR, Vol. 26, No. 2, p 179- 
186, March-April 1988. 9 fig, 1 tab, 7 ref. 


Descriptors: *Groundwater movement, *Data ac- 
quisition, *Resistivity, *Saline water, Aquifers, Hy- 
draulic conductivity, New Zealand. 


A simple and inexpensive method of determining 
the direction and velocity of groundwater flow by 
injecting a low-volume, high-concentration salt- 
water slug into an aquifer and tracing its move- 
ments with surface resistivity measurements is de- 
scribed. Typically 1000-2000 liters of 20% by 
weight NaCl solution is used. Aquifer hydraulic 
conductivity can be derived from the measured 
velocity, the hydraulic gradient, and the aquifer 
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porosity. The method was examined using theoreti- 
cal considerations and a field example. a proposed 
refuse disposal site in New Zealand. This method 
has several advantages over conventional well-to- 
well tracer experiments. Only a single access to the 
aquifer is necessary. Velocity estimates are more 
representative of true groundwater velocities. It is 
applicable to investigation of freshwater aquifers 
within 20 m of the ground surface and when 
highly conductive materials do not lie above the 
aquifer. (Cassar-PTT) 

W88-06281 


ELECTROMAGNETIC MAPPING OF FRESH- 
WATER LENSES ON SMALL OCEANIC IS- 
LANDS, 

University of South Florida, Tampa. Dept. of Ge- 
ology. 

M. Stewart. 

Ground Water GRWAAR, Vol. 26, No. 2, p 187- 
191, March-April 1988. 5 fig, 1 tab, 10 ref. 


Descriptors: *Saline water-fresh water interfaces, 
*Groundwater potential, *Data acquisition, *Map- 
ping. *Islands, *Lenses, *Electromagnetic waves, 
Water supply, Flagler Beach, Big Pine Key, Flori- 
da, Conductivity, Aquifers. 


The electromagnetic profiling method was used to 
study small fresh-water lenses in two small Florida 
keys, Flagler Beach and Big Pine. It was assumed 
that the water table was close to sea level, that the 
unsaturated and fresh-water saturated geologic 
units had low bulk conductivities, and that the 
interface depth could be obtained from a three- 
layer solution. The first layer, the unsaturated 
zone, was assumed to be as thick as the land 
surface elevation above sea level. The third layer, 
the salt-water saturated zone, was assumed to be 
infinitely thick. The layer conductivities were 
either estimated or obtained from resistivity sound- 
ings. Since, in resistive environments only the 
third-layer conductivity has a significant effect on 
the calculated interface depth, the remaining un- 
known is the second-layer thickness (the fresh- 
water saturated zone). The second-layer thickness 
was sensitive to the value used for the third-layer 
conductivity. This method supplied a relative lens 
thickness. For actual thicknesses, the data obtained 
from the electromagnetic method must be calibrat- 
ed with other geophysical or water quality data. 
The method is best suited to reconnaisance surveys 
or as a supplement to other surveys. Incorrect 
values are obtained when the interface depth ex- 
ceeds the effective exploration depth for the coil 
spacing used (30 m). (Cassar-PTT) 

W88-06282 


MRCON: COMPUTER PROGRAM FOR ESTI- 
MATING SOIL MOISTURE RETENTION AND 
UNSATURATED HYDRAULIC CONDUCTIVI- 


Department of Agriculture, Lethbridge (Alberta). 
Groundwater Section. 

For primary bibliographic entry see Field 2G. 
W88-06286 


APPROACHES FOR EVALUATING ENVIRON- 
MENTAL QUALITY; SCIENTIFIC PROBLEMS 
AND MANAGEMENT NEEDS, 
Southern California Coastal 
Project, Long Beach. 

For primary bibliographic entry see Field 5G. 
W88-06300 


Water Research 


REVIEW OF MONITORING STRATEGIES 
ee OF ESTUARINE POLLU- 
National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 

For primary bibliographic entry see Field 7A. 
W88-06301 


APPLICATIONS OF A DOPPLER RADAR TO 
DIAGNOSE A FRONTAL ZONE PRIOR TO 
THUNDERSTORMS, 

National Severe Storms Lab., Norman, OK. 

R. M. Rabin. D. E. Engles, and A. J. Koscielny. 


Monthly Weather Review MRWEAB, Vol. 115, 
No. 11, p 2674-2686, November 1987. 15 fig, 19 ref. 


Descriptors: *Meteorology, *Weather forecasting, 
*Radar. *Thunderstorms, Weather patterns, Wind 
velocity, Air temperature, Relative humidity, 
NEXRAD Doppler radar, Numerical analysis, 
United States. 


Development of the next-generation radar 
(NEXRAD) network in the United States is aimed 
primarily at the severe storm warning problem. 
However, these radars are being designed with 
sufficient sensitivity to provide continuous Dopp- 
ler wind data in the lower atmosphere, even in 
clear weather. Mean kinematic wind properties 
were obtained from the analysis of clear-air Dopp- 
ler radar data along circles, a few hours prior to 
thunderstorm development. A variety of informa- 
tion was found to complement synoptic analysis. 
Besides updated profiles of mean wind above the 
radar, the analysis provides horizontal and vertical 
gradients of wind over a wide area, which deter- 
mine the position, slope, and intensification of a 
front. Destabilization of air above the frontal zone, 
which leads to storms, is diagnosed from an initial 
sounding of temperature and humidity, and areal 
averaged vertical air velocity deduced from the 
radar. (Author's abstract) 

W88-06368 


PERCHED WATER IDENTIFICATION WITH 
NUCLEAR LOGS, 
Colorado School of Mines, Golden. Dept. of Geol- 


ogy. 
For primary bibliographic entry see Field 2F. 
W88-06376 


COMBINED EMT/VES GEOPHYSICAL 
METHOD FOR SITING BOREHOLES, 
Groundwater Development Consultants, 
bridge (England). 

S. Beeson, and C. R. C. Jones. 

Ground Water GRWAAR, Vol. 26, No. 1, p 54- 
63, January-February 1988. 6 fig, 3 tab, 8 ref. 


Cam- 


Descriptors: *Groundwater development, *Bore- 
hole geophysics, *Well siting, *Boreholes, *Mag- 
netic studies, *Electrical studies, *Site selection, 
Water supply development, Crystalline rocks, Re- 
sistivity, Conductivity, Nigeria, Developing coun- 
tries. 


A new geophysical method for the siting of bore- 
holes for hand-pump supply in the crystalline rocks 
of Kano State, Nigeria, has been developed. A 
single electromagnetic traverse (EMT) with at 
least two depths of investigation is used to locate a 
potential subsurface feature which is then assessed 
by a vertical electrical sounding (VES). The com- 
bined EMT/VES method locates suitable subsur- 
face electrical conditions by making use of the 
resistivity contrast which exists between fresh un- 
productive rock and water-bearing zones. The 
method exploits the different operating characteris- 
tics of two instruments. The basic EMT principle 
is that an electromagnetic field generated by a 
transmitter induces a secondary field which is de- 
tected at a receiver; over a wide dynamic range 
the ratio of the secondary to the primary field is 
linearly proportional to the subsurface conductivi- 
ty (inverse of resistivity). In VES, a collinear ex- 
panding array of current electrodes together with 
fixed potential electrodes indicate the variation of 
apparent resistivity with depth; analysis of the re- 
sulting graph of apparent resistivity versus current 
electrode half-separation yields a layered earth 
model composed of individual layers of specified 
thickness and resistivity--an infinitely thick bottom 
layer of high resistivity (the geoelectric basement) 
indicates fresh rock. In spite of generally unfavor- 
able hydrogeological conditions in the crystalline 
rocks, 364 boreholes had acceptable rates of 
groundwater production out of 429 sited using this 
method. (Shidler-PTT) 

W88-06380 


CONTAMINANT PLUME ANALYSIS USING 
THE HYDRODYNAMIC DISPERSION 
STREAM FUNCTION (HDSF) CONCEPT, 


International Technology Corp., Monroeville, PA. 
For primary bibliographic entry see Field 5B. 
W88-06382 


COMBINED USE OF HYDRAULIC AND ELEC- 
TRICAL PROPERTIES OF AN AQUIFER IN A 
GEOSTATISTICAL ESTIMATION OF TRANS- 
MISSIVITY, 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). Centre d'Information 
Geologique. 

For primary bibliographic entry see Field 2F. 
W88-06383 


DRILLING AND CONSTRUCTING MONITOR- 
ING WELLS WITH HOLLOW-STEM AUGERS: 
PART 2. MONITORING WELL INSTALLA- 
TION, 

Bennett and Williams, Inc., Columbus, OH. 

G. Hackett. 

Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 60-68, Winter 1988. 5 fig, 1 tab, 11 
ref. EPA Cooperative Agreement CR812350-01. 


Descriptors: *Monitoring wells, *Observation 
wells, *Drilling, *Construction methods, *Hollow- 
stem augers, Geohydrology, Cohesive soils, Cohe- 
sionless soils, Boreholes, Well casings, Well filters. 


The procedures used to construct monitoring wells 
with hollow-stem augers may vary depending on 
the hydrogeologic conditions at the site. In cohe- 
sive materials in which the borehole stands open, 
the auger column may be fully retracted from the 
borehole prior to the construction of the monitor- 
ing well. In non-cohesive materials in which the 
borehole will not stand open, the monitoring weil 
may be constructed through the hollow axis of the 
auger column. The techniques used to construct 
monitoring wells through the hollow axis of the 
auger column may vary depending on the specific 
site conditions and the experience of the driller. 
Selection of a hollow-stem auger of appropriate 
diameter for the installation of the required size of 
well casing is necessary to permit an adequate 
working space between the casing and augers, 
through which filter pack and annular seal materi- 
als are emplaced. Assurance that the filter pack 
and annular seal are properly emplaced is typically 
limited to careful measurements taken and record- 
ed during construction of the monitoring well. 
(Author's abstract) 

W88-06385 


DRILL-THROUGH CASING DRIVER DRILL- 
ING METHOD FOR CONSTRUCTION OF 
MONITORING WELLS IN COARSE, UNCON- 
SOLIDATED SEDIMENTS, 

Montana Univ., Missoula. Dept. of Geology. 

W. W. Woessner. 

Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 69-72, Winter 1988. 4 fig, 3 ref. 


Descriptors: *Observation wells, *Drilling, *Con- 
struction methods, *Well casings, Alluvium, Aqui- 
fer testing, Geohydrology, Boreholes, Piezo- 
meters. 


Hole stability problems occurring during construc- 
tion of monitoring wells in coarse, unconsolidated 
alluvium can be overcome by using a drill-through 
casing driver mounted on a standard top-head 
drive rotary rig. Steel casing is driven contempora- 
neously with drilling, providing continuous hole 
stability. Samples of aquifer material and ground- 
water can be taken at discrete depths as drilling 
proceeds. Monitoring well completion is accom- 
plished by: (1) using the steel casing as an open- 
ended piezometer; (2) installing a telescoping well 
screen; (3) plugging the casing end and perforating 
at desired intervals; (4) installing one or more 
smaller diameter wells; and then (5) pulling back 
the steel casing. Advantages of this drilling method 
include maintenance of hole stability during drill- 
ing and well completion, faster borehole construc- 
tion time than traditional methods in coarse alluvi- 
al deposits and other poorly-sorted formations, and 
collection of representative samples of the geologic 





formations and groundwater; additionally, drilling 
fluids are not required. (Author's abstract) 
W88-06386 


EFFECT OF CONSTRUCTION, INSTALLA- 
TION, AND DEVELOPMENT ON THE TUR- 
BIDITY OF WATER IN MONITORING WELLS 
IN FINE-GRAINED GLACIAL TILL, 
Hydro-Search, Brookfield, WI. 

D. G. Paul, C. D. Palmer, and D. S. Cherkauer. 
Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 73-82, Winter 1988. 11 fig, 2 tab, 
12 ref. USGS Grant 14-08-001-A0410. 


Descriptors: *Monitoring wells, *Observation 
wells, *Construction methods, *Drilling, *Turbidi- 
ty, *Glacial soils, Construction materials, Bore- 
holes, Well screens, Well filters, Piezometers, 
Surging. Bailing, Suspended sediments, Wisconsin. 


Twenty monitoring wells were installed at two 
sites in southeastern Wisconsin to study the instal- 
lation effects on the amount of fine-grained sus- 
pended material in the well. The types of well 
screens used were continuous slot, factory slot, 
factory slot with a filter wrap, and porous piezom- 
eter tips. Some of the wells were installed before 
the open borehole began to fill with water; others 
were installed after the water levels in the lower 
section of the borehole had begun to rise. About 
half of the wells were developed by surging while 
the others were simply bailed without surging. 
Installation of the wells in the initially dry holes 
resulted in wells that yielded samples with very 
low turbidity compared to wells installed in wet 
holes. Water samples from wells that were surged 
were more turbid than those that were not. The 
investigated types of construction materials had no 
effect on the turbidity of samples from the wells. 
(Author's abstract) 

W88-06387 


GROUND WATER MONITORING IN 
US.S.R., 

Acres International Ltd., Niagara Falls, NY. 
E. Zaltsberg. 

Ground Water Monitoring Review GWMRDU, 
Vol. 8, No. 1, p 98-103, Winter 1988. 2 fig, 5 ref. 


THE 


Descriptors: *Groundwater, *Observation wells, 
*Networks, *USSR, *Monitoring wells, Geohy- 
drology, Groundwater budget, Groundwater 
availability, Groundwater potential, Planning, Re- 
gional planning. 


Groundwater monitoring is considered to be a 
significant component of the geological service in 
the U.S.S.R. The total number of groundwater 
monitoring wells exceeds 30,000. They are divided 
into two categories, which are the first class, or 
basic, observation wells, and the second class, or 
auxiliary, observation wells. The main purposes of 
carrying out observations in first class monitoring 
wells are establishing the regional regularities in 
groundwater regimes in large territories or obtain- 
ing baseline groundwater data, regional evaluation 
of groundwater budgets and resources, and fore- 
casting and mapping of groundwater regimes in 
large territories. The second class groundwater 
monitoring network is able to provide reliable in- 
formation on groundwater regimes under natural 
and stressed conditions for solving site-specific 
groundwater problems in various environments. 
Soviet experience in the field of groundwater mon- 
itoring including its scientific substantiation and 
practical application could be of interest to those 
hydrogeologists and governmental agencies who 
intend to develop or are currently developing such 
a system in their own countries. (Shidler-PTT) 
W88-06391 


COMPARISON OF DROGUES, CURRENT 
METERS, WINDS, AND A VERTICAL PROFIL- 
ER IN LAKE ERIE, 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

L. Royer, P. F. Hamblin, and F. M. Boyce. 
Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 4, p 578-586, 1987. 7 fig, 1 tab, 7 ref. 


Descriptors: *Measuring instruments, *Water cur- 
rents, *Water temperature, *EVAPS, *Lake Erie, 
*Limnology, Great Lakes, Lakes, Surveys, Per- 
formance evaluation, Hydrodynamics, Comparison 
studies, Drogues. 


As part of an extensive survey of the temperature 
and currents of the central basin of Lake Erie a 
vertical automatic profiling system (EVAPS) was 
deployed at an offshore location for 3 days in 
August 1980. This system, which is considered to 
be new to Great Lakes studies, consisted of acous- 
tic current meters, temperature sensors, and a pres- 
sure gauge which by the use of a bottom mounted 
winch could be made to ascend and descend 
through the water column. The profiler permitted 
the collection of continuous vertical temperature 
and velocity profiles. From these profiles, tempera- 
tures and the horizontal components of the flow 
were extracted at several depths and compared to 
standard measurements from current meters, dro- 
gues, and a meteorological buoy. Such a compari- 
son demonstrated satisfactory agreement of the 
conventional data with the profile measurements 
and thus established the validity of this approach 
to measurement of flow in a large lake. (Author's 
abstract) 

W88-06402 


VALUES OF SEDIMENT OXYGEN DEMAND 
MEASURED IN THE CENTRAL BASIN OF 
LAKE ERIE, 1979, 

McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 

For primary bibliographic entry see Field 2H. 
W88-06414 


CARBON-13 NUCLEAR MAGNETIC RESO- 
NANCE SPECTROSCOPIC CHARACTERISA- 
TION OF HUMIC SUBSTANCES FROM MU- 
NICIPAL REFUSE DECOMPOSING IN A 
LANDFILL, 

Department of Scientific and Industrial Research, 
Petone (New Zealand). Chemistry Div. 

For primary bibliographic entry see Field 5A. 
W88-06424 


COMMENT ON THE USE OF ACIDIMETRIC 
TITRATIONS FOR THE ESTIMATION OF 
THE ALKALINITY AND BICARBONATE CON- 
TENT OF ACID UPLAND SURFACE WATERS, 
Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 

For primary bibliographic entry see Field 5A. 
W88-06427 


FIELD CALIBRATION OF A NEUTRON MOIS- 
TURE METER IN A CRACKING GREY CLAY, 
New South Wales Dept. of Agriculture, Narrabri 
(Australia). Agricultural Research Station. 

A. S. Hodgson, and K. Y. Chan. 

Irrigation Science IRSCD2, Vol. 8,-No. 4, p 233- 
244, 1987. 1 fig, 6 tab, 29 ref. 


Descriptors: *Neutron moisture meters, *Measur- 
ing instruments, *Field tests, *Soil water, *Irriga- 
tion, *Clays, *Moisture meters, Prediction, Per- 
formance evaluation, Calibration. 


A neutron moisture meter was field calibrated in a 
cracking grey clay prepared for furrow irrigation 
at Narrabri, N.S.W. Neutron counts were taken in 
successive 0.1 m increments between the 0 and 1.5 
cm depths. Concomitant measurements using un- 
disturbed soil cores provided independent esti- 
mates of volumetric water content. Separate linear 
calibrations were required for the 0-0.1 m, 0.1-0.2 
m and 0.2-1.5 m depth increments. Correction for 
bias due to cracking and changes in bulk density 
slightly improved the calibrations. The accuracy of 
predicted soil water content was improved relative 
to previous calibrations. A precision of + or - 0.01 
cu m/cu m required 3 samples per mean by the 
neutron method or 11 samples per mean by the 
core sampling method. (Author's abstract) 
W88-06447 
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EFFECT OF ROOT AND WATER DISTRIBU- 
TION IN LYSIMETERS AND IN THE FIELD 
ON THE ONSET OF CROP WATER STRESS, 
Soil and Irrigation Research Inst., Pretoria (South 
Africa). 

For primary bibliographic entry see Field 21. 
W88-06448 


SPECTROPHOTOMETRIC METHOD FOR 
THE MICRODETERMINATION OF BENDIO- 
CARB STANDARD RESIDUES IN WATER, 
Indian Agricultural Research Inst., New Delhi. 
Div. of Agricultural Chemicals. 

For primary bibliographic entry see Field 5A. 
W88-06472 


ANALYSIS OF GASOLINE IN WATER USING 

A STRIPPING PRECONCENTRATION PRO- 

CEDURE, 

Army Environmental Hygiene Agency, Aberdeen 

Proving Ground, MD. 

For primary bibliographic entry see Field 5A. 
-06482 


OPTICAL WATER QUALITY - WHAT DOES IT 
MEAN AND HOW SHOULD WE MEASURE IT, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra’ (Australia). Div. of Plant 
Industry. 

For primary bibliographic entry see Field 5G. 
W88-06486 


GENERATION OF WEEKLY STREAMFLOW 
DATA FOR THE RIVER DANUBE-RIVER 
MAIN SYSTEM: EXPERIENCES WITH AN AU- 
TOREGRESSIVE MULTIVARIATE MULTILAG 
MODEL, 

Technische Univ., Munich (Germany, F.R.). 

For primary bibliographic entry see Field 2E. 
W88-06517 


APPROPRIATE SAMPLING PROCEDURES 
FOR ESTUARINE AND COASTAL ZONE 
WATER-QUALITY MEASUREMENTS, 

Tudor Engineering Co., San Francisco, CA. 

For primary bibliographic entry see Field 7A. 
W88-06541 


THIRD ASSESSMENT OF WATER QUALITY 
IN THE SUSQUEHANNA RIVER BASIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA 


For primary bibliographic entry see Field 5A. 
88-06550 


ENVIRONMENTAL SURVEILLANCE AT LOS 
ALAMOS DURING 1986. 

Los Alamos National Lab., NM. Environmental 
Surveillance Group. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-010215. 
Price codes: Al4 in paper copy, AOI in microfiche. 
Report No. LA-10992-ENV, April 1987. 286 p, 32 
fig, 31 tab, 53 ref, 7 append. DOE Contract No. 
W-7405-ENG-36. 


Descriptors: *Los Alamos, *Environmental ef- 
fects, *Radiation, *Water pollution control, Radio- 
active wastes, Regulations, Groundwater pollu- 
tion, Path of pollutants, Water quality. 


An environmental surveillance program conducted 
by Los Alamos National Laboratory during 1986 is 
discussed. Routine monitoring for radiation and 
radioactive or chemical materials is conducted on 
the Laboratory site as well as in the surrounding 
region. Monitoring results are used to determine 
compliance with appropriate standards and to 
permit early identification of potentially undesir- 
able trends. Results and interpretation of data for 
1986 cover: external penetrating radiation; quanti- 
ties of airborne emissions and liquid effluents; con- 
centrations of chemicals and radionuclides in ambi- 
ent air, surface and groundwaters, municipal water 
supply, soils and sediments, and foodstuffs; and 
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enviromental compliance. Comparisons with ap- 
propriate standards, regulations, and background 
levels provide the basis for concluding that envi- 
ronmental effects from laboratory operations are 
insignificant and do not impact the public, labora- 
tory employees, or the environment. (Author's ab- 
stract) 

W88-06588 


DEVELOPMENT OF AN IN SITU METHOD 
TO DEFINE THE RHEOLOGICAL PROPER- 
TIES OF SLURRIES AND SLUDGES STORED 
IN UNDERGROUND TANKS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5D. 
W88-06602 


HAZARD EVALUATION DIVISION STAND- 
ARD EVALUATION PROCEDURE: FISH LIFE- 
CYCLE TOXICITY TESTS, 

Environmental Protection Agency, Washington, 
DC. Office of Pesticide Programs. 

For primary bibliographic entry see Field 5C. 
W88-06616 


EFFECTS OF SAMPLE STORAGE AND ME- 
CHANICAL BLENDING ON THE QUANTITA- 
TIVE ANALYSIS OF RIVER PERIPHYTON, 
Mimceo Equipment Co., Linwood, PA. 

B. J. F. Biggs. 

Freshwater Biology FWBLAB, Vol. 18, No. 2, p 
197-203, October 1987. 3 fig, 2 tab, 21 ref. 


Descriptors: *Sampling, *Water analysis, *Chemi- 
cal analysis, *Chlorophyll a, *Alakaline phopha- 
tase, *Phytoplankton, *Quantitative analysis, En- 
zymes, Variation coefficient. 


The effects of storage of periphyton samples, at 4 
degrees in the dark, on levels of chlorophyll a and 
alkaline phosphatase activity were tested. Either 
raw or extracted ethanol samples may be stored for 
2-3 days for chlorophyll analyses, but alkaline 
phosphtase should be estimated as soon as possible. 
The efficiency of mechanical blending of periphy- 
ton samples in breaking up clumps of periphyton to 
improve subsampling reproducibility was also in- 
vestigated. Blending is a useful procedure to im- 
prove the accuracy of periphyton analyses because 
the subsampling coefficients of variation decreased 
for most determinands after blending. (Author's 
abstract) 

W88-06686 


BEHAVIOR AND FORM OF 
HERRICKI 
(COLEOPTERA:PSEPHENIDAE) 
TION TO WATER FLOW, 

Purdue Univ., Lafayette, IN. Dept. of Entomolo- 


PSEPHENUS 
(DEKAY) 
IN RELA- 


gy. 
For primary bibliographic entry see Field 2E. 
W88-06693 


AIRBORNE DETERMINATION OF REGION- 
AL WATER USE EFFICIENCY AND EVAPO- 
TRANSPIRATION: PRESENT CAPABILITIES 
AND INITIAL FIELD TESTS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

P. H. Schuepp, R. L. Desjardins, J. 1. Macpherson, 
J. Boisvert, and L. B. Austin. 

Agricultural and Forest Meteorology, Vol. 40, No. 
1-2, p 1-19, October 1987. 3 fig, 7 tab, 31 ref. 


Descriptors: *Evapotranspiration, *Remote sens- 
ing, *Hydrologic budget, *Wheat, *Crop yield, 
*Water use efficiency, *Quebec, *Canada, Model 
studies, Aircraft, Eddy correlation measurements. 


Aircraft-based eddy correlation measurements of 
evapotranspiration and CO2 exchange were com- 
pared against ground-based eddy correlation over 
extensive wheat fields. They show similar mean 
values for water use efficiency if observations 
equivalent to several hours of continuous monitor- 
ing are averaged. Shorter-term observations 
(equivalent to 1 h of observation) show differences 
of up to 20% between airborne and ground-based 


observations for reasons not yet understood. Based 
on these measurements, average results of four 
repeated aircraft passes over a flight path of 4-5 
km, at an altitude of 25-50m, can be expected to 
have a probability of approximately 90% of agree- 
ing within 15% with Ih of ground-based eddy 
correlation data, provided the terrain is homogene- 
ous enough for the ground observation to be repre- 
sentative of the surrounding areas. In a preliminary 
application of the airborne technique on July 18 
and 24, 1985, six test sites with corn as the domi- 
nant crop were chosen within the area involved in 
a regional (500 sq km) hydrological balance study 
in Quebec. Cumulative precipitation over the sites 
during the 4 days prior to test flights decreased 
from 27.4 mm for July 18 to 7.1 mm for July 24. 
Airborne observation (at approximately noon) 
showed corresponding decrease in evapotranspira- 
tion from 362 to 214 W per sq m, with a slight 
increase in water use efficiency from 4.01 to 4.25 
kPa mmol(CO2) per mol (H2O) (correlated for 
differences in vapor pressure deficit), indicating 
that the crop did not yet experience significant 
moisture stress. Airborne data are in order-of-mag- 
nitude agreement with daily evapotranspiration es- 
timates obtainable for July 18 from the hydrologi- 
cal balance model. (Author's abstract) 

W88-06726 


AUTOMATIC RECORDING CLASS A PAN 
EVAPO-PLUVIOMETER FOR LONG-TERM 
UNATTENDED OPERATION, 

W. C. Boughton, and R. J. McPhee. 

Agricultural and Forest Meteorology, Vol. 40, No. 
1-2, p 21-29, October 1987. 4 fig, 2 tab, 8 ref. 


Descriptors: *Rain gages, *Evaporation gages, 
*Evaporation pans, *Rainfall rate, *Instrumenta- 
tion, Field tests, Data collection, Tipping buckets, 
Measuring instruments. 


A system was developed for automatic measure- 
ment of evaporation loss from, and rainfall into, a 
standard Class A evaporation pan. Water level in 
the pan is maintained within 0.5 mm of the normal 
filled level. Evaporation loss is replenished from a 
supply reservoir, and excess water from rainfall is 
removed through an outlet valve. Tipping buckets 
on the inlet and outlet measure water into and out 
of the pan in amounts of 0.25mm change in water 
level. The unit is designed for long-term unattend- 
ed operation. The limit on the period of unattended 
operation is determined mainly by the capacity of 
instruments to store data. The measurement of 
rainfall intensities and amounts is less than in a 
standard pluviometer but the differences are not 
significant for the study of catchment water bal- 
ance. (Roseman-PTT) 

W88-06727 


ESTIMATING EVAPOTRANSPIRATION 
FROM WHEAT USING WEATHER MEASURE- 
MENTS AND CARBORUNDUM OR PICHE 
EVAPORIMETER, 

Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Agrometeorology. 

For primary bibliographic entry see Field 2D. 
W88-06728 


VHF DOPPLER RADAR AS A TOOL FOR 
CLOUD AND PRECIPITATION STUDIES, 
National Center for Atmospheric Research, Boul- 
der, CO. 

K. Wakasugi, B. B. Balsley, and T. L. Clark. 
Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 2, p 273-280, June 1987. 8 fig, 24 ref. 


Descriptors: *Rador, *Remote sensing, *VHF 
Doppler radar, *Clouds, *Precipitation, *Measur- 
ing instruments, *Data acquisition, Cloud liquid 
water, Radar, Water vapor, Temperature, Humidi- 
ty. 


The VHF Doppler radar has become a powerful 
tool for probing structures and motions of the clear 
air. The capability of VHF radar as a tool for 
cloud and precipitation studies is discussed. Large 
fluctuations of refractive index from the cloudy air 
can be anticipated because of an abundance of 
water in clouds. Due to the difficulties in obtaining 
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the necessary fine-scale observational data within 
clouds, the analysis of cloud-echoing properties is 
based on the numerical simulation of nonprecipitat- 
ing cumulus by Klaassen and Clark. The Bragg 
scatter echo intensity is estimated from the temper- 
ature and humidity fields obtained from the cloud 
model. The echo is enhanced at the boundary 
between the cloud and the environment because of 
enhanced water vapor fluctuations. Although 
echoes from nonprecipitating clouds can be detect- 
ed by UHF and VHF radars, only VHF radars can 
discriminate echoes due to large precipitation par- 
ticles from the Bragg scatter echo of cloudy air. 
With UHF radars, the precipitation echoes totally 
mask the Bragg scatter echoes. (Author's abstract) 
W88-06744 


DROP-SIZE RESPONSE OF THE CSIRO 
LIQUID WATER PROBE, 

National Center for Atmospheric Research, Boul- 
der, CO. 

C. J. Biter, J. E. Dye, D. Huffman, and W. D. 
King. 

Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 3, p 359-367, September 1987. 8 fig, 24 
ref, append. 


Descriptors: *Measuring instruments, *King 
Probe, *Cloud liquid water, *Fluid drops, Errors, 
Calibrations, Mathematical equations, Distribution 
patterns. 


The response of the CSIRO liquid water content 
(LWC) device to water drops of different sizes was 
investigated in a wind tunnel. Two series of experi- 
ments were conducted. The first compared the 
probe-measured LWC of sprays with different 
median volume diameters (MVD) to the LWC 
computed through water mass conservation con- 
siderations; the second series compared the probe 
LWC to that computed from the droplet spectra 
measured by Particle Measuring Systems’ (PMS) 
probes. In the first series of experiments, the re- 
sponse was found to decrease from 100% for a 
water spray with an MVD of approximately 20 
micrometers to about 50% for a spray with an 
MVD of approximately 150-200 micrometers. 
From these results, it is expected that the King 
Probe can be used without correction for measur- 
ing the LWC of droplet distributions with MVDs 
< 40 micrometers. As the MVD increases, there 
will be a gradually diminishing response, which for 
MVDs > 100 micrometers will require substantial 
correction. The second series of experiments pro- 
duced physically unreasonable results, suggesting 
that the size calibration of the PMS Forward Scat- 
tering Spectrometer Probe needs to be reevaluated. 
These results also indicate that a correction is 
required for the PMS Two-Dimensional Grey Op- 
tical Array Imaging Probe. (Author's abstract) 
W88-06745 


MEASUREMENT OF PRECIPITATION WITH 
SYNTHETIC APERTURE RADAR, 
Maryland Univ., College Park. Dept..of Meteorol- 


ogy. 

D. Atlas, and R. K. Moore. 

Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 3, p 368-376, September 1987. 3 fig, 4 
tab, 8 ref. NASA Grant NAG 5/542. 


Descriptors: *Radar, *Synthetic Aperture Radar, 
*Remote sensing, *Measuring instruments, *Rain, 
*Precipitation, Rainfall, Mathematical equations, 
Reflectivity, Rainfall rate, Detection limits, Esti- 
mating. 


The radar equation for the measurement of precipi- 
tation by SAR is identical to that for a convention- 
al radar. The achievable synthetic beamwidth, 
Beta sub s, is proportional to sigma sub v/U, the 
ratio of the spread of the precipitation Doppler 
spectrum to the platform velocity. Thus, a small 
Beta sub s can be achieved only with a small sigma 
sub v or from a fast-moving vehicle such as a 
spacecraft. Also, the along-track resolution is vari- 
able with sigma sub v and is not known. Neverthe- 
less, the reflectivity is measured correctly. A possi- 
ble approach to the measurement of sigma sub v is 
noted. The C-band SAR proposed for the Shuttle 





Imaging Radar-C (SIR-C) mission is capable of 
detecting rain rate as small as 0.5 mm/hr at nadir 
when the beam is filled. Because the cross-track 
beam dimension is about 20 km wide, the use of a 
high-resolution microwave radiometer is suggested 
to correct for the unfilled beam and the variation 
of gain across it. Alternatively, the cross-track 
dimension should be decreased to no more than 
about 5 km by increasing the antenna width and/or 
decreasing the wavelength. (Author's abstract) 
W88-06746 


APPLICATION OF THE LOGNORMAL RAIN- 
DROP DISTRIBUTION TO DIFFERENTIAL 
REFLECTIVITY RADAR MEASUREMENT (Z 
SUB DR), 

Tel-Aviv Univ. (Israel). Dept. of Geophysics and 
Planetary Sciences. 

For primary bibliographic entry see Field 7C. 
W88-06747 


OPTICAL DISDROMETER FOR THE MEAS- 
UREMENT OF RAINDROP SIZE SPECTRA IN 
WINDY CONDITIONS, 

University of Manchester Inst. of Science and 
Technology (England). Dept. of Physics. 

A. J. Illingworth, and C. J. Stevens. 

Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 3, p 411-421, September 1987. 10 fig, 4 
tab, 20 ref. NERC Grant GR3/4785. ERO Grants 
DAJA-37-80-C-0229 and DAJA-45-83-C-0003. 


Descriptors: *Disdrometers, *Measuring instru- 
ments, *Rain drop size, *Fluid drops, Detection 
limits, Calibrations, Wind, Rainfall distribution, 
Rainfall, Radar, Remote sensing. 


An instrument for measuring the size and concen- 
tration of raindrops has the ability to function 
equally well in calm conditions and in strong 
winds. Raindrops are detected optically in a sha- 
dowgraph-type imaging system. A unique feature 
of the device is the sensing of drop size as drops 
enter and leave a cylindrical sample volume. Each 
drop produces two equally sized pulses, the 
heights of which are proportional to the drop’s 
diameter and their separation yields the drop’s 
transit time. The drop concentration can be de- 
rived from this data without assuming or measur- 
ing drop velocities. The instrument has a large 
sample volume, but a negligible loss of data result- 
ing from two drops being sampled simultaneously. 
Drops > 300 micrometers can be detected, but 
beam divergence limits accurate sizing to drops > 
400 micrometers. Laboratory calibration shows 
that drops > | mm may be sized to better than 
5%. Comparison tests with a tipping bucket rain- 
gage reveal that time integrations of the raindrop 
size spectra yield rainfall totals generally within 
10% of the bulk-measured values. These tests also 
show that disdrometers which sense raindrop flux 
will seriously overestimate drop concentrations in 
windy conditions but that this new device per- 
forms satisfactorily for winds of up to 20 meters/ 
second. (Author's abstract) 

W88-06748 


PRESSURIZED ICING TUNNEL FOR GRAU- 
PEL, HAIL AND SECONDARY RAINDROP 
PRODUCTION, 

Toronto Univ. (Ontario). Dept. of Physics. 

R. List, G. B. Lesins, F. Garcia-Garcia, and D. B. 
McDonald. 

Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 3, p 454-463, September 1987. 8 fig, 32 
ref. 


Descriptors: *Graupel, *Wind tunnels, *Simula- 
tion, *Measuring instruments, *Ice, *Hail, *Rain, 
*Precipitation, Ice formation, Melting. 


The closed-circuit icing wind tunnel with pressure 
control serves for experiments on the growth and 
melting of ice particles, such as graupel and hail- 
stones, and the observation of shedding of rain- 
sized drops by growing and melting hailstones. 
The pressure variation allows a better simulation of 
nature by duplicating all state parameters of the 
atmosphere and, consequently, also the correct 
relative speeds between test particle and air under 
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all conditions. Thus, the hailstone growth accord- 
ing to different in-cloud trajectories can be simulat- 
ed. The double-wall construction of the measuring 
and downstream calming sections provides excel- 
lent heat transfer at the outside wall and thus, 
minimal temperature gradients and radiative imbal- 
ances across the tunnel. This is of particular impor- 
tance for the study of small particles requiring low 
speeds. The tunnel is 4.3 m high and has a 70 cm 
vertical measuring section with an inner cross sec- 
tion of 17.8 x 17.8 cm. The operational pressure 
range is between laboratory pressure (approximate- 
ly 100 kPa) and 20 kPa, and the dynamic pressure 
can be as high as 615 Pa at 100 kPa and 430 Pa at 
50 kPa air pressure. The lowest operational tem- 
perature is -30 degrees, and the liquid water con- 
tent can vary from 0-20 grams/cu m, with various 
drop size distributions. In order to simulate free 
fall, two gyrator systems are available to duplicate 
the complex rotational particle motions. This is 
preferred over modification of the parallel airflow 
which is required for floating of particles >0.5 mm 
in the presence of close restraining walls. Auxiliary 
measuring equipment includes two radiometric (in- 
frared or IR) microscopes for surface temperature, 
a two-dimensional (2DC) Grey Scale Laser Spec- 
trometer for droplet size distributions (15-960 mi- 
crometers), a probe for total liquid water content, 
various cameras, Prandtl tubes and hot wire ane- 
mometers, two microcomputers, and various other 
instruments, transducers and controllers. Examples 
of applications are given for graupel growth and 
the shedding of mm-sized drops by growing hail- 
stones. (Author's abstract) 

W88-06749 


APPLICATIONS OF FAST RESPONSE CON- 
TINUOUS SF6 ANALYZERS TO IN SITU 
CLOUD STUDIES, 

North Dakota Univ., Grand Forks. 

For primary bibliographic entry see Field 3B. 
W88-06751 


RELATIONS AMONG LINEAR AND CIRCU- 
LAR POLARIZATION PARAMETERS MEAS- 
URED IN CANTED HYDROMETEORS, 

Applied Research Corp., Landover, MD. 

For primary bibliographic entry see Field 7C. 
W88-06752 


PORTABLE RAINFALL SIMULATOR, 

R. W. Tossell, W. T. Dickinson, R: P. Rudra, and 
G. J. Wall. 

Canadian Agricultural Engineering CAEOAI, 
Vol. 29, No. 2, p 155-162, 1987. 6 fig, 2 tab, 22 ref. 


Descriptors: *Rainfall simulators, *Simulated rain- 
fall, *Soil erosion, Rainfall intensity. 


A new portable rainfall simulator was developed 
for both field and laboratory soil erosion research 
at the University of Guelph. Employing several 
low- to medium-flow-rate, full-jet nozzles in a con- 
tinuous-spray design, the simulator is capable of 
reproducing storm intensities ranging from 17.5 
mm/h to in excess of 200 mm/h. Simulated rainfall 
intensity varies with nozzle size, water pressure at 
the nozzle, and height of the nozzle above the plot 
surface. Uniformity of rainfall intensity over a 1-m 
by 1-m plot averages 88.33% over all nozzles and 
settings, with many nozzles producing averages > 
90%. The simulator and support equipment are 
portable to the extent that they can be loaded onto 
a half-truck for transport to the field. (Author's 
abstract) 

W88-06787 


FIELD TECHNIQUE TO MEASURE THE TOR- 
TUOSITY AND SORPTION-AFFECTED PO- 
ROSITY FOR GASEOUS DIFFUSION OF MA- 
TERIALS IN THE UNSATURATED ZONE 
WITH EXPERIMENTAL RESULTS FROM 
NEAR BARNWELL, SOUTH CAROLINA, 

For primary bibliographic entry see Field SB. 
W88-06789 


7C. Evaluation, Processing and 
Publication 


ONE-PARAMETER MODEL FOR THE SOIL 
WATER CHARACTERISTIC, 

Nottingham Univ. (England). Dept. of Physiology 
and Environmental Science. 

For primary bibliographic entry see Field 2G. 
W88-05994 


DEPOSITION OF AIR-BORNE ACIDIFIERS IN 
THE WESTERN ENVIRONMENT, 

ERT, Inc., Camarillo, CA. 

For primary bibliographic entry see Field 5B. 
W88-06144 


BACTERIAL POLLUTION IN RUNOFF FROM 
AGRICULTURAL LANDS, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
W88-06145 


MATHEMATICAL MODEL OF SEWAGE 
TREATMENT PLANT OPERATION, 
Technical Univ. of Gdansk (Poland). Faculty of 
Hydraulic Engineering. 
For primary bibliographic entry see Field 5F. 
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EFFECTS OF LOAD REDUCTIONS ON THE 
WATER QUALITY OF A LARGE SHALLOW 
LAKE, 

Magyar Tudomanyos Akademia, Budapest. Szami- 
tastechnikai es Automatizalasi Kutato Intezete. 

For primary bibliographic entry see Field 2H. 
W88-06165 


PRINCIPLES OF COMPUTER-AIDED EVENT 
SIMULATION IN MARINE ECOLOGY, 
Akademiya Nauk SSSR, Moscow. Vychislitelnyi 
Tsentr. 

M. V. Gal'perin. 

Ecological Modeling ECMODT, Vol. 39, No. 1/2, 
p 101-119, November 1987. 2 fig, 2 tab, 15 ref. 


Descriptors: *Mathematical models, *Model stud- 
ies, *Simulation analysis, “Computers, *Data proc- 
essing, *Marine environment. 


Computer-aided marine ecology simulation sys- 
tems which are designed by using standard mor- 
phological and mathematical descriptions of ele- 
ments and subsystems and standard data structures 
in information retrieval systems are discussed. A 
newly designed formalized model describes events 
in ecological systems (which are viewed as contin- 
uous discrete systems) so that typical networks of 
events are identified and classified for a specific 
biocoenosis. A numerical example is given analyz- 
ing the significance of networks obtained in simula- 
tion of a specific biocoenosis; these networks, on 
the other hand, represent the morphological de- 
scription of the system as a set of unified structural 
flowcharts. (Author's abstract) 

W88-06166 


TWO APPROACHES TO GENERALIZED ECO- 
SYSTEM MODELING: THERMODYNAMIC 
AND CYBERNETIC, 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

P. Mauersberger, and M. Straskraba. 

Ecological Modeling ECMODT, Vol. 39, No. 1/2, 
p 161-169, November 1987. 4 fig, 16 ref. 


Descriptors: *Mathematical models, *Model stud- 
ies, *Simulation analysis, *Comparison studies, 
*Ecosystems, Thermodynamics, Cybernetics. 


For the modeling of aquatic ecosystems the use of 
the homology principle leads to complex systems 
of equations with solution possibilities limited both 
by computer time and capacity as well as by 
insufficient knowledge. Two theoretical approach- 
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es. thermodynamic and cybernetic. were devel- 
oped independently for deriving the structure and 
parameters of the model. Optimization is the basic 
principle of both approaches. An attempt was 
made to use a continuous variabie for the unified 
characterization of the different speciess inside 
functional groups instead of numbering and model- 
ling them separately. The relations between: rates 
and continuous control variables for functional 
groups of aquatic organisms can be derived from 
thermodynamics and an additional assumption. 
The combination of the cybernetic and thermody- 
namic approaches seems worthwhile to develop 
the methodology of ecosystem modeling further. 
(VerNooy-PTT) 

W88-06167 


STRUCTURAL CONTROL STRATEGIES IN 
AQUATIC ECOSYSTEMS, 

Ceskoslovenska Akademie Ved, Prague. Ustav 
Teorie Informace a Automatizace. 

For primary bibliographic entry see Field 2H. 
W88-06168 


DETERMINING UNSATURATED HYDRAU- 
LIC CONDUCTIVITY FROM TENSIOMETRIC 
DATA ALONE, 

Agricultural Research Service, Durant, 
Water Quality and Watershed Research Lab. 
For primary bibliographic entry see Field 7B. 
W88-06177 


OK. 


RAPID NONDESTRUCTIVE BULK DENSITY 
AND SOIL-WATER CONTENT DETERMINA- 
TION BY COMPUTED TOMOGRAPHY, 
Missouri Univ.-Columbia. Dept. of Agronomy. 
For primary bibliographic entry see Field 7B. 
W88-06178 


SEWAGE TREATMENT OPTIMIZATION 
MODEL -- STOM -- THE SEWAGE WORKS IN 
A PERSONAL COMPUTER, 

For primary bibliographic entry see Field SD. 
W88-06192 


COMPUTER SYSTEM FOR FLOOD ESTIMA- 
TION AND ITS USE IN EVALUATING THE 
FLOOD STUDIES RAINFALL RUNOFF 
METHOD, 

Northumbrian Water Authority, Gosforth (Eng- 
land). 

For primary bibliographic entry see Field 2E. 
W88-06195 


RESERVOIR SAFETY PROGRAMME IN 
NORTHERN IRELAND, 

For primary bibliographic entry see Field 8A. 
W88-06201 


GROUNDWATER INVESTIGATIONS IN 
LOWER SPEY VALLEY, NEAR FOCHABERS, 
Grampian Regional Council, Aberdeen (Scotland) 
Dept. of Water Services. 

For primary bibliographic entry see Field 2F. 
W88-06206 


KINEMATIC WAVE ROUTING AND COMPU- 
TATIONAL ERROR, 

Williamson and Schmid, Irvine, CA. 

For primary bibliographic entry see Field 2E. 
W88-06215 


COMBINATION OF MANUALLY DIGITIZED 
RADAR AND GOES IR FOR REAL-TIME DIS- 
PLAY OF RAINFALL INTENSITY, 

Florida Univ., Gainesville. Dept. of Fruit Crops. 
For primary bibliographic entry see Field 2B. 
W88-06243 


OPTIMIZED RETRIEVALS OF PRECIPITA- 
BLE WATER FROM THE VAS_ SPLIT 
WINDOW, 

National Aeronautics and Space Administration, 


Greenbelt. MD. Goddard Space Flight Center. 
D. Chesters, W. D. Robinson, and L. W. Uccellini. 
Journal of Climate and Applied Meteorology 
JCAME]J, Vol. 26, No. 8, p 1059-1066, August 
1987. 3 fig, 1 tab, 15 ref. 


Descriptors: *Satellite technology, *Atmospheric 
water, *Water vapor, *Remote sensing, Weather 
forecasting, Precipitation, Rainfall. 


Precipitable water fields were retrieved from the 
VISSR Atmospheric Sounder (VAS) using a radi- 
ation transfer model for the differential water 
vapor absorption between the 11 and 12 microme- 
ter split window channels. Previous moisture re- 
trievals using only the split window channels pro- 
vided very good space-time continuity but poor 
absolute accuracy. Retrieval errors can be signifi- 
cantly reduced from + or - 0.9 to + or - 0.6 gm/ 
sq cm by empirically optimizing the effective air 
temperature and absorption coefficients used in the 
two-channel model. The differential absorption be- 
tween the VAS 11 and 12 micrometer channels, 
empirically estimated from 135 colocated VAS- 
RAOB observations, is approximately 50% smaller 
than the theoretical estimates. Similar discrepan- 
cies have been noted previously between theoreti- 
cal and empirical absorption coefficients applied to 
the retrieval of sea surface temperatures using ra- 
diances observed by VAS and polar-orbiting satel- 
lites. These discrepancies indicate that radiation 
transfer models for the 11 micrometer window 
appear to be less accurate than the satellite obser- 
vations. (Author's abstract) 

W88-06244 


SATELLITE-DERIVED MAPS OF SNOW 
COVER FREQUENCY FOR THE NORTHERN 
HEMISPHERE, 

Nebraska Univ., Lincoln. Dept. of Geography. 
For primary bibliographic entry see Field 2C. 
W88-06247 


WATEQB--BASICA REVISION OF WATEQF 
FOR IBM PERSONAL COMPUTERS, 

Hacettepe Univ., Ankara (Turkey). Dept. of Hy- 
drogeological Engineering. 

For primary bibliographic entry see Field 2K. 
W88-06287 


PATTERN ANALYSIS OF GROWING SEASON 
PRECIPITATION IN SOUTHERN CANADA, 
Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

For primary bibliographic entry see Field 2B. 
W88-06306 


LONG-TERM BIOLOGICAL DATA. SETS: 
THEIR ROLE IN RESEARCH, MONITORING, 
AND MANAGEMENT OF ESTUARINE AND 
COASTAL MARINE SYSTEMS, 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div., 

For primary bibliographic entry see Field 2L. 

Ww 332 


LONG-TERM CHANGES IN BENTHIC POPU- 

LATIONS IN SOME WEST EUROPEAN 

COASTAL AREAS, 

Dunstaffnage Marine Research Lab., Oban (Scot- 

land). 

For primary bibliographic entry see Field 5C. 
06335 


LONG-TERM VARIATION IN MESOHALINE 
CHESAPEAKE BAY MACROBENTHOS: SPA- 
TIAL AND TEMPORAL PATTERNS, 

Versar, Inc., Columbia, MD. 

For primary bibliographic entry see Field 2L. 
W88-06336 


INTERANNUAL FLUCTUATIONS IN THE 
DENSITY OF SAND LACE, AMMODYTES 
AMERICANUS, LARVAE IN LONG ISLAND 
SOUND, 1951-1983, 

State Univ. of New York at Stony Brook. Marine 


Sciences Research Center. 
For primary bibliographic entry see Field 2L. 
W88-06337 


MODIFIED REGRESSION APPROACH FOR 
MODELING PROBABILITY DISTRIBUTIONS, 
Texas A and M Univ., College Station. Dept. of 
Agricultural Engineering. 

D. E. Kline, D. A. Bender, and J. L. Nieber. 
American Society of Agricultural Engineers, 
Transactions TAAEAJ, Vol. 30, No. 3, p 697-702, 
May-June 1987. 


Descriptors: *Regression analysis, *Mathematical 
models, *Probability distribution, Statistical 
models, Rainfall, Random variable estimation, Per- 
centile estimation. 


A modified regression approach for modeling 
probability distributions combines a fitted probabil- 
ity distribution with polynomial regression. The 
method is based on fitting a reference probability 
distribution to a set of data. Polynomial regression 
is then used to modify the fitted reference distribu- 
tion for a closer fit to the data. The regression 
approach is illustrated for three examples. The first 
example compares the regression approach to the 
method of moments on simulated maximum rainfall 
events. The second example involves estimation of 
extreme storm events from historical rainfall data. 
In the first two examples, attention is directed 
toward choosing a reference distribution and poly- 
nomial order for the best fit of the regression 
method. The third example illustrates the utility of 
the regression approach for modeling simulated 
bimodal distributions, in this case, a mixture of 
random observations generated from two different 
lumber property distributions. The modified re- 
gression approach is shown to be a fast and statisti- 
cally efficient method of modeling probability dis- 
tributions for random variable generation and per- 
centile estimation. (Shidler-PTT) 

W88-06349 


CROP COEFFICIENTS DERIVED FROM RE- 
FLECTED CANOPY RADIATION: A CON- 
CEPT, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field 3F. 
W88-06350 


SIMPLIFIED PROCESS MODEL FOR WATER 

SEDIMENT YIELD FROM SINGLE STORMS 

PART I: MODEL FORMULATION, 

Agricultural Research Service, Fort Collins, CO. 

Hydro-Ecosystem Research Unit. 

For primary bibliographic entry see Field 2J. 
-06351 


SIMPLIFIED PROCESS MODEL FOR WATER 
AND SEDIMENT YIELD FROM SINGLE 
STORMS PART II: PERFORMANCE, 
Agricultural Research Service, Fort Collins, CO. 
Hydro-Ecosystem Research Unit. 

For primary bibliographic entry see Field 2J. 
W88-06352 


ESTIMATING MONTHLY MEAN WATER 
AND ENERGY BUDGETS OVER THE CEN- 
TRAL U.S. GREAT PLAINS: PART I. EVAPO- 
CLIMATONOMY MODEL FORMULATION, 
Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2D. 
W88-06357 


ESTIMATING MONTHLY MEAN WATER 
AND ENERGY BUDGETS OVER THE CEN- 
TRAL U.S. GREAT PLAINS: PART II. EVAPO- 
CLIMATONOMY EXPERIMENTS, 

Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2D. 
W88-06358 





DIURNAL VARIABILITY OF PRECIPITATION 
ACROSS THE CENTRAL ROCKIES AND AD- 
JACENT GREAT PLAINS, 

State Univ. of New York at Albany. Dept. of 
Atmospheric Science. 

For primary bibliographic entry see Field 2B. 
W88-06359 


METEOROLOGICAL CONDITIONS DURING 
HEAT WAVES AND DROUGHTS IN THE 
UNITED STATES GREAT PLAINS, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

F.-C. Chang, and J. M. Wallace. 

Monthly Weather Review MRWEAB, Vol. 115, 
No. 7, p 1253-1269. July 1987. 9 fig, 6 tab, 28 ref. 
NSF Grants ATM 81-06099 and 83-18853. 


Descriptors: *Climatology, *Meteorology, *Mete- 
orological data collection, *Weather patterns, 
*Drought, *Great Plains, Surface water, Humidity, 
Rawinsonde data, Palmer drought severity indices, 
Pressure data, Height data, Surface pressure, Air 
temperature, Precipitation, Dewpoint, Relative hu- 
midity, Anticyclones, Kansas City. 


Summertime droughts and/or heat waves in the 
Kansas City area and their associated large-scale 
circulation patterns and land-surface moisture con- 
ditions are investigated, using climatological 
monthly mean surface data, rawinsonde data, 
Palmer drought severity indices, gridded monthly 
mean sea-level pressure data, and gridded 500 mb 
height data. Surface station data include monthly 
mean surface pressure, maximum/minimum tem- 
perature, temperature range, monthly total precipi- 
tation, dewpoint, and relative humidity. Hot 
months at Kansas City are virtually always charac- 
terized by upper-level anticyclones over the cen- 
tral United States; there is also a tendency for them 
to be characterized by enhanced surface anticy- 
clones and upper level ridges over the oceans, a 
deeper-than-normal upper-level trough along the 
West Coast of North America, a deeper-than- 
normal surface low over the Rockies and low 
temperature over the Pacific Northwest. These 
features are confirmed, but they are not always 
present during hot months at Kansas City; in some 
cases, anomalous circulation patterns appear to 
have been instrumental in producing extended peri- 
ods of hot weather. (Shidler-PTT) 

W88-06360 


RELATIONSHIP. BETWEEN SCATTERO- 
METER-DERIVED CONVERGENCES AND AT- 
MOSPHERIC MOISTURE, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 2B. 
W88-06362 


GLOBAL AND REGIONAL SCALE PRECIPI- 
TATION PATTERNS ASSOCIATED WITH THE 
EL NINO/SOUTHERN OSCILLATION, 
National Weather Service, Washington, DC. Cli- 
mate Analysis Center. 

For primary bibliographic entry see Field 2B. 
W88-06363 


SPATIAL AND ANNUAL VARIATIONS IN 
THE DIURNAL CYCLE OF LARGE-SCALE 
TROPICAL CONVECTIVE CLOUDINESS AND 
PRECIPITATION, 

Saint Thomas Univ., Houston, TX. Dept. of Mete- 
orology. 

For primary bibliographic entry see Field 2B. 
W88-06365 


SPECIFICATION OF MONTHLY PRECIPITA- 
TION OVER THE UNITED STATES FROM 
THE SURROUNDING 700 MB HEIGHT FIELD, 
Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2B. 
W88-06366 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


RELATIONSHIPS BETWEEN MONTHLY 
PRECIPITATION AND SST VARIATIONS IN 
THE TROPICAL PACIFIC REGION, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 2B. 
W88-06369 


DETERMINATION OF RAINFALL WITH THE 
ESOC PRECIPITATION INDEX, 

European Space Operations Centre, Darmstadt 
(Germany, F.R.). 

For primary bibliographic entry see Field 2B. 
W88-06370 


COMPOSITE CLIMATOLOGY OF FLORIDA 
SUMMER THUNDERSTORMS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2B. 
W88-06372 


COMBINED USE OF HYDRAULIC AND ELEC- 
TRICAL PROPERTIES OF AN AQUIFER IN A 
GEOSTATISTICAL ESTIMATION OF TRANS- 
MISSIVITY, 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). Centre d'Information 
Geologique. 

For primary bibliographic entry see Field 2F. 
W88-06383 


CRITICAL EXAMINATION OF APPROXIMA- 
TIONS IMPLICIT IN COCHRAN’S PROCE- 
DURE, 

Waterloo Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

E. A. McBean, M. Kompter, and F. Rovers. 
Ground Water Monitoring Review GWMRDU, 
ae 8, No. 1, p 83-87, Winter 1988. 5 fig, 2 tab, 2 
ref. 


Descriptors: *Water quality, *Groundwater qual- 
ity, *Statistical methods, *Cochran’s procedure, 
Analysis of variance, Approximation method, Beh- 
rens-Fisher test, T-test, Groundwater management. 


The approximations implicit in Cochran's approxi- 
mation to the Behrens-Fisher test were examined. 
This test is often used in evaluating groundwater 
quality problems with temporal and spatial variabi- 
lities. Indications are provided for where the re- 
sults may be giving answers different from those 
intended. Concern is focused on the impact of the 
number of samples and the magnitude of the var- 
iances at the sampling locations. Cochran's test can 
give substantially different results from the t-test; 
when the number of samples at the upgradient and 
downgradient locations are similar in size, howev- 
er, the difference between the tests is minimal. 
When the variances are determined not to be dif- 
ferent in the statistical significance sense (using the 
F-test), it is recommended that the t-test be used 
since the expected significance level of the test 
(e.g., 95 percent) is maintained. When the var- 
iances are determined to be different in the statisti- 
cal significance sense (using the F-test), it is recom- 
mended that Cochran's test be used since the t-test 
assumptions are violated. (Shidler-PTT) 
W88-06388 


TRACKING SHORT-TERM PHYSICAL AND 
BIOLOGICAL CHANGES IN THE CENTRAL 
BASIN OF LAKE ERIE, 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 2H. 
W88-06403 


APPLICATION OF THE UNIT HYDROGRAPH 
TECHNIQUE TO OPEN CHANNEL FLOW 
D. 


For primary bibliographic entry see Field 5D. 
W88-06491 


TIME SERIES METHODS 
CIENCES. 


IN HYDROS- 


Proceedings of an International Conference Held 
at Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17, Elsevier Scientific Publishing Co., 
New York. 1982. 614 p. Edited by A. H. El- 
Shaarawi and S. R. Esterby. 


Descriptors: *Data interpretation, *Model studies, 
*Simulation analysis, *Conferences, *Hydrologic 
data, Streamflow, Reservoirs, Estuaries, Statistical 
methods, Mathematical methods, Statistical 
models, Hydrologic models. 


This volume constitutes the proceedings of the 
International Conference on Time Series Methods 
in Hydrosciences which. was held at the Canada 
Centre for Inland Waters, Burlington, Ontario, Oc- 
tober 6-8, 1981. The participants’ papers presented 
discussions covering topics such as: time series 
analysis, statistical modelling, hydrologic model- 
ling, dynamic hydrology, estuaries, rivers, stream- 
flow, stochastic processes, and simulation analysis. 
(See W88-06497 thru W88-06543) (Lantz-PTT) 
W88-06496 


SOME CONTRASTING EXAMPLES OF THE 
TIME AND FREQUENCY DOMAIN AP- 
PROACHES TO TIME SERIES ANALYSIS, 
California Univ., Berkeley. 

D. R. Brillinger. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 1-15, 16 ref. 


Descriptors: *Data interpretation, *Time. series 
analysis, *Mathematical methods, Mathematical 
studies, Comparison studies, Statistical analysis, 
Mathematical analysis, Model studies. 


Two distinct approaches to the analysis of time 
series data are in common use - the time side and 
the frequency side. The frequency approach in- 
volves essential use of sinusoids and bands of (an- 
gular) frequency, with Fourier transforms playing 
an important role. The time approach makes little 
use of these. Certain useful techniques are hybrids 
of these two approaches. This study was conduct- 
ed via examples, comparing and contrasting the 
two approaches with respect to modelling, statisti- 
cal inference and researchers’ aims. Some of the 
bases for deciding on the final approach includes: 
goals and circumstances, ease of (physical) inter- 
pretation, simplicity and parsimony, sampling fluc- 
tuations, computational difficulty, sensitivity, phys- 
ical theory (versus black box), data quality, data 
quantity, ease in dealing with complications, ex- 
pertness available, real time versus dead time, effi- 
ciency, dangers (e.g., overtight parameterization), 
bandwidth of phenomenon, presence and type of 
nonlinearities, type of nonstationarity. While none 
of the studies were hydrological, analogous situa- 
tions do arise in hydrology. (See also W88-06496) 
(Lantz-PTT) 

W88-06497 


DETECTION OF INTERVENTIONS AT UN- 
KNOWN TIMES, 

University of Western Ontario, London. Statistical 
Lab. 

I. B. Macneill. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 16-26, 2 fig, 1 tab, 16 ref. 


Descriptors: *Data interpretation, *Statistical 
methods, *Statistical analysis, *Regression analysis, 
Statistical models, Model studies, Forecasting. 


A method of detecting change of regression pa- 
rameters at unknown times is presented, via a 
derivation of a likelihood ratio type statistic. Dis 
tributional properties of the statistic are discussed. 
The statistic applied to several periodic series. 
Models were developed for improving the short 
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and intermediate-term forecasting capacity of peri- 
odic models while preserving both long-term pre- 
dictive capacity and the clear meaning of the 
model parameters. The models were constructed 
to have certain of the properties of autoregressive 
schemes while retaining the basic properties of 
periodicity. For autoregressions, the entire ob- 
served data was used to estimate the parameters. 
Then these estimates were applied to estimate the 
next Observation from several of those immediately 
preceding it. The residuals formed by the differ- 
ences between the actual and estimated observa- 
tions may be used to test goodness-of-fit. This 
regime was applied to the amplitude of periodic 
components. The basic amplitude was first estimat- 
ed and then modified by adaptive means by the 
addition of components defined by the immediately 
preceding observations. Thus the amplitude may 
shrink if present and previous observations indicate 
the presence of a low amplitude cycle. The effect 
of present observations on the amplitude disap- 
pears in the long-term. Therefore, the basic cycle 
defines the long-term prediction. (See also W88- 
06496) (Lantz-PTT) 

W88-06498 


DISTRIBUTION OF PARTIAL SUMS WITH 
APPLICATIONS TO DAM CAPACITY AND 
ACID RAIN, 

McGill Univ., Montreal (Quebec). 

A. M. Mathai. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 27-36, 7 ref. 


Descriptors: *Statistical methods, *Data interpre- 
tation, *Acid rain, *Water storage, Sedimentation, 
Flow rates, Statistical analysis, Dams. 


Distribution of the total random input over a 
period of time into a dam or storage facility is 
considered. The inputs could be the amounts of 
sediments carried into a dam on different occasions 
over a period of time or the amounts of water in 
excess of the normal flow due to rains on different 
occasions or the amounts of acid deposited in a 
lake by clouds carrying acid vapors, etc. Exact 
distribution of the total input is obtained when the 
individual inputs are of a general gamma type. 
Possible applications of these results to various 
practical problems are also pointed out. (See also 
W88-06496) (Lantz-PTT) 

W88-06499 


TESTING FOR NON-LINEAR SHIFTS IN STA- 
TIONARY PHI-MIXING PROCESSES, 
McMaster Univ., Hamilton (Ontario). Dept. of Ma- 
tematical Sciences. 

R. J. Kulperger. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 37-44, 2 fig, 1 tab, 4 ref. 
National Science and Engineering Research Coun- 
cil of Canada Grant No. A5176. 


Descriptors: *Data interpretation, *Path of pollut- 
ants, *Statistical analysis, *Mixing, Statistical meth- 
ods, Statistical models, Model studies, Wastewater 
disposal. 


Mixing is a type of asymptotic independence. The 
random variables for mixing, when far apart in 
time, behave approximately independently, but 
when close in time, may be dependent. Many time 
series models should have this property. A special 
type of mixing is phi-mixing. This requires estimat- 
ing the covariance structure of a Gaussian process. 
The covariance structure of a Brownian bridge 
B(t) is given by cov (1B(t), B(s)) = t(1-s), O< or 
= tot < or = tox < or = to 1, which simplifies 
the calculations in the independent data case. A 
possible type of application is in a time series two 
sample problem. If a pollutant, or some other type 
of intervention, is made or added into a system, by 
taking segments far apart in time before and after 


this incident, one can estimate delta (x). This hap- 
pens if, for example, a factory is built and dumps 
sewage or some other pollutant into a river system. 
If the underlying series is connected to tempera- 
ture, then delta (x) has the physical interpretation 
of being the reaction to this intervention. It may be 
that delta (x) is near zero for low temperatures, but 
has a large effect for higher temperatures. Looking 
only for constant shifts or average changes may 
not show any change, when changes may really be 
happening. The two sample procedures also avoid 
many parametric assumptions. (See also W88- 
06496) (Lantz-PTT) 

W88-06500 


ROBUST STATISTIC FOR TESTING THAT 
TWO AUTOCORRELATED SAMPLES COME 
FROM IDENTICAL POPULATIONS, 

McMaster Univ., Hamilton (Ontario). Dept. of Ma- 
tematical Sciences. 

M. L. Tiku. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 45-54, 1 tab, 14 ref, append. 


Descriptors: *Data interpretation, *Autocorrela- 
tion, *Statistical methods, Stochastic process, 
Mathematical studies, Statistical analysis. 


Testing that two independent samples come from 
identical populations is a common statistical prob- 
lem. If the underlying populations are normal and 
if one has simple random samples, one would natu- 
rally employ the Student's t statistic. A statistic 
(based on Tiku’s modified maximum likelihood es- 
timators), analogous to t, which is robust and is 
also remarkably powerful was given by Tiku in 
1980. Another statistic is proposed which can be 
used if the random variables are moderately auto- 
correlated through a first-order stationary stochas- 
tic process. The proposed statistic is shown to be 
robust to both symmetric and skew populations 
and remarkably powerful against location shifts. 
(See also W88-06496) (Lantz-PTT) 

W88-06501 


INFERENCE ABOUT THE POINT OF 
CHANGE IN A REGRESSION MODEL WITH A 
STATIONARY ERROR PROCESS, 

National Water Research Inst., Burlington (Ontar- 
io). 

A. H. El-Shaarawi, and S. R. Esterby. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 55-67, 1 fig, 3 tab, 10 ref. 


Descriptors: *Data interpretation, *River flow, 
*Statistical models, *Regression analysis, Mathe- 
matical models, Autocorrelation, Monte Carlo 
Method, Mathematical studies, River flow. 


Inference about the point of change in a regression 
model with an autoregressive error process of 
order one is considered. Expressions for the exact 
and for an approximate joint maximum likelihood 
function for the point of change n sub 1 and the 
autocorrelation coefficient rho are derived, and 
iterative procedures for the estimation of n sub 1 
and rho are given. The two likelihood functions 
give approximately the same results when the 
number of observations is large. For the number of 
observations odd, a conditional procedure is used 
to eliminate the dependency between the random 
variables, and thus, to permit the derivation of a 
likelihood function for n sub | alone. The perform- 
ance of the above procedures and the likelihood 
function obtained assuming no autocorrelation are 
compared in a Monte Carlo study, where the sam- 
ples generated mimic a change in mean level of the 
volume of discharge of a river. (See also W88- 
06496) (Author's abstract) 

W88-06502 


CHANGE-POINT PROBLEM FOR A_ SE- 
QUENCE OF BINOMIAL RANDOM VARIA- 
BLES, 

National Water Research Inst., Burlington (Ontar- 
io). 

A. H. El-Shaarawi, and L. D. Delorme. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 68-75, 2 fig, 16 ref. 


Descriptors: *Data interpretation, *History, *Sta- 
tistical methods, Binomial distribution, Statistical 
analysis, Fossils, Sediment cores, Echo Lake, 
Canada. 


Three statistics were developed for detecting a 
change in a sequence of ordered binomial random 
variables. The first two are based on the condition- 
al distribution of the random variables given their 
sum, while the third statistic is based on the empiri- 
cal logistic transform approach. The use of these 
statistics is illustrated using data from a lake-sedi- 
ment core. In sediment cores, the distribution of 
fossils is a random variable which is a function of 
the chemical, physical, and biological controls 
when the biological unit was alive. In cores where 
a substantial change in the number of ostracode 
shells (seed shrimp) has occurred at some point in 
time, observations of a corresponding change of 
the relative concentration in a core provides one 
means of identifying the depth, hence the time, at 
which a significant change occurred. This is im- 
portant because it allows one to determine the type 
of change in the habitat which controlled the 
faunal element. A core collected from Echo Lake 
in the Qu’Appelle valley of southern Saskatchewan 
contains several ostracode species, one of which is 
Cyclocpris ampla. The proportion of C. ampla 
shells to the total number of ostracode shells found 
in each slice of the core, was plotted. Based on an 
interpretation of the chemical and physical habitat, 
from the fossil ostracodes in the core, a reason for 
the change in the species population can be seen 
for the depth of 34 to 35 cm. (See also W88-06496) 
(Lantz-PTT) 

W88-06503 


EXPLORATION OF AN EXTREME VALUE 
PARTIAL TIME SERIES MODEL IN HYDROS- 
CIENCE, 

Ecole Polytechnique, Montreal (Quebec). 

F. Ashkar, N. El-Jabi, and J. Rousselle. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 76-92, 5 fig, 19 ref. 


Descriptors: *Data interpretation, *Probabilistic 
process, *Flood flow, *Duration analysis, *Flow 
duration, *Statistical analysis, Model studies, River 
flow, Flood control, Flood damage, Water man- 
agement. 


The characteristics of a probabilistic model suitable 
for the description of the time and space joint 
distribution of partial duration flood flow data are 
discussed. An important function of the magnitude 
of exceedances and their time of occurrence, com- 
monly used in the design of hydraulic structures, is 
the design exceedance corresponding to a given 
return period. When building a project based on 
this design exceedance, a certain risk resulting 
from the estimation of the model's parameters is 
encountered. This risk was studied for different 
periods of record and different return periods. In 
addition to exceedances, the continuous river flow 
process produces two features essential in several 
areas of flood control and flood damage analysis: 
flood duration and flood volume. The partial dura- 
tion series approach offers convenience in the defi- 
nition, calculation and statistical analysis of quanti- 
tative aspects of these two features. Relative to the 
planning of water resources and the management 
of river banks subject to flooding, a methodology 
is presented in which technical, economic and 





physical considerations are integrated. (See also 
W88-06496) (Author's abstract) 
W88-06504 


COMPARATIVE STUDY ON ESTIMATION OF 
PARAMETERS OF A MARKOVIAN PROCESS 


-L 

Riyadh Univ. (Saudi Arabia). 

A. A. Abd-Alla, and A. M. Abouammoh. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 93-99, 2 tab, 5 ref. 


Descriptors: *Data interpretation, *Markov proc- 
ess, *Mathematical analysis, Comparative studies, 
Mathematical studies, Statistical studies. 


The stationary autoregressive process of order one 
X sub t = alpha X sub t-1 + epsilon sub t prime t 
epsilon I = set ...,-2, -1, 0, 1, 2, ... close set, where 
epsilon sub t is a sequence of independent normally 
distributed random variables with zero mean and 
variance sigma squared sub epsilon was examined. 
The conditional maximum likelihood estimates for 
sigma squared sub epsilon and alpha were ob- 
tained. These estimates were compared with the 
empirical estimate of sigma squared sub epsilon 
and the Bayes’ estimate for alpha. The parameter 
alpha is taken to be priori distributed as uniform, 
standard normal and non-standard normal respec- 
tively, where the stationarity condition is -1 < 
alpha < 1. Generally, alpha sub (CL), where CL 
= conditional maximum likelihood estimate, is 
preferable for negative values of alpha, whereas 
alpha sub (N), where N = normal distribution, is 
better than other estimates, mostly for all positive 
values of alpha. Tables illustrate that the mean 
square error (MSE) of sigma squared sub epsilon 
(CL) is less than the MSE of sigma squared sub 
epsilon. (See also W88-06496) (Lantz-PTT) 
W88-06505 


GENERALIZED LEAST SQUARES PROCE- 
DURE FOR REGRESSION WITH AUTOCOR- 
RELATED ERRORS, 

Dalhousie Univ., Halifax (Nova Scotia). 

U. L. Gouranga Rao. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 100-109, 4 tab, 9 ref. 


Descriptors: *Data interpretation, *Regression 
analysis, *Statistical methods, Autocorrelation, 
Least squares method, Mathematical studies, Sta- 
tistical studies. 


The generalized least squares procedure was used 
to estimate the parameters of the standard linear 
regression model where the errors follow a first- 
order autoregressive process. This procedure is 
similar to the full maximum likelihood procedure 
of Beach and MacKinnon; asymptotically the two 
procedures are equivalent. Results of sampling ex- 
periments suggest that the generalized least squares 
procedure is marginally superior to the full maxi- 
mum likelihood procedure. (See also W88-06496) 
(Author's abstract) 

W88-06506 


FITTING DYNAMIC MODELS TO HYDROLO- 
GICAL TIME SERIES, 
Waterloo Univ. (Ontario). 
Design Engineering. 

K. W. Hipel, A. I. McLeod, and D. J. Noakes. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 110-129, 1 fig, 3 tab, 22 ref. 
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Descriptors: *Statistical models, *Hydrological 
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data, Seasonal variation, Dynamic models, Sau- 
geen River, Snow accumulation, Precipitation, 
River flow. 


Based upon the physical properties of the phenom- 
ena being modelled and valid statistical principles, 
techniques were developed for fitting dynamic 
models to hydrological’ time series. Both physical 
justifications and flexible statistical methods can be 
employed to design a suitable transfer function- 
noise model to fit to hydrological time series. 
When the covariate series possess missing data, 
these can be estimated by using a separate inter- 
vention model for each series. The covariate series 
can then be linked with the output river flow series 
in an overall transfer function-noise model. If there 
are more than one precipitation or temperature 
series, a procedure is available for obtaining a 
single precipitation or temperature series. For the 
case where snow accumulates during the winter 
time, the precipitation series can be incorporated 
into the dynamic model in a specified manner so 
that the model makes sense from a physical point 
of view. For the case of the best Saugeen River, 
Ontario, dynamic model the precipitation series 
was split into a winter and summer series, and a 
separate transfer function was designed for each of 
the series. The residual cross-correction function 
(CCF) is useful for statistically identifying a trans- 
fer function to link a covariate series with the 
output while standard identification procedures 
can be used to design the form of the noise term. If 
the output series has been affected by natural or 
man induced interventions, an intervention compo- 
nent could be built into the model. Likewise, inter- 
vention components can be built into the dynamic 
model containing the covariate series to estimate 
missing data in the output series. An automatic 
selection procedure such as the Akaike Informa- 
tion Criteria (AIC) plus diagnostic checks can be 
employed for choosing the best overall transfer 
function-noise model which can then be used for 
practical applications. (See also W88-06496) 
(Lantz-PTT) 
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SOME ASPECTS OF NON-STATIONARY BE- 
HAVIOUR IN HYDROLOGY, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 
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PERSISTENCE ESTIMATION FROM A TIME- 
SERIES CONTAINING OCCASIONAL MISS- 
ING DATA, 

Quebec Univ., Sainte-Foy. 

D. A. Cluis, and P. Boucher. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 151-169, 3 fig, 8 tab, 20 ref. 


Descriptors: *Time series analysis, *Data interpre- 
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In a real life situation, such as that encountered 
with weekly sampled water quality parameters, 
measured time series are often incomplete. The 
missing data complicate the estimation of the lag- 
one autocorrelation coefficient, a most important 
parameter in the evaluation of serial persistence 
necessary for efficient sampling strategies. In the 
case of occasional missing data, the biases and 
sampling variances resulting from the introduction 
of simple but non-optimal estimators (e.g., the “gen- 
eral mean’ estimator, the ‘local mean’ estimator and 
the ‘combined mean’ estimator) or from compress- 
ing the time-series by simply neglecting the missing 
data were investigated. These studies were carried 
out in two ways: (1) via theoretical developments, 
in the case of large samples; and (2) via simulation 
of Markovian series in the case of smaller samples 
where a classical short sample correction was com- 
bined with the theoretical biases derived from the 
large samples case. The efficiencies of the estima- 
tors (residual biases and sampling variances), 


which depend on the sample lengths and on the 
persistence parameter of the parent population, 
have been evaluated when 5%, 10%, 15% and 
20% of the data were missing. In many cases, the 
proposed approach (combined mean_ estimator) 
gave better results than would be obtained using 
classical techniques derived from Fisher's Z trans- 
formation. (See also W88-06496) (Author's ab- 
stract) 
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COMPUTATION OF TIDES FROM IRREGU- 
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DATA, 

Canadian Hydrographic Service, Ottawa (Ontar- 
io). 
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STOCHASTIC MODELLING OF HYDROLOG- 
IC DATA, 

Waterloo Univ. (Ontario). 

For primary bibliographic entry see Field 2A. 
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DYNAMIC-STOCHASTIC APPROACH FOR 
MODELLING ADVECTION-DISPERSION 
PROCESSES IN OPEN CHANNELS, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 2E. 
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PROBABILISTIC CHARACTERIZATION OF 
POINT AND MEAN AREAL RAINFALLS, 
Quebec Univ., Chicoutimi. 

For primary bibliographic entry see Field 2B. 
W88-06518 


ANALYSIS OF CURRENT METER DATA FOR 
PREDICTING POLLUTANT DISPERSION, 
Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 
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W88-06523 


SHOULD WE SEARCH FOR PERIODICITIES 
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Vassragsregulantenes Forening, Asker (Norway). 
For primary bibliographic entry see Field 2A. 
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STEP AHEAD STREAMFLOW FORECASTING 
USING PATTERN ANALYSIS, 
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Science, No. 17. Elsevier Scientific Publishing Co., 
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Orthogonal Walsh functions have potential appli- 
cation possibilities in hydrosystem problems such 
as statistical description, simulation, real time pre- 
diction. porous media description. differential 
equation solution, etc. The fundamentals of these 
square-wave functions which assume alternatively 
only +1 and -1 values over a specified time inter- 
val during the operation of the hydrosystem con- 
cerned are presented. The most attractive proper- 
ties are that they are linear, orthonormal and their 
multiplications require simple mathematical oper- 
ations. Four different methods of Walsh function 
applications in the hydroscience are described: (1) 
the analysis of stochastic-periodic time series with 
a minimum of computations and great accuracy; 
(2) statistical description of porous media geometry 
and its comparison with the Fourier functions; (3) 
an adaptive Walsh predictor coupled with the 
Kalman technique capable of making real time 
predictions and its application for a monthly se- 
quence observed in Turkey; and (4) Walsh func- 
tions as an alternative to the finite element method 
which are extensively employed in the solutions of 
various differential equations related to ground- 
water flow. (See also W88-06496) (Author's ab- 
stract) 

W88-06526 


INFORMATION THEORETICAL CHARAC- 
TERISTICS OF SOME STATISTICAL MODELS 
IN THE HYDROSCIENCES, 

British Columbia Univ., Vancouver. 

W. F. Caselton. 

IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
Canada Centre for Inland Waters, October 6-8, 
1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 414-423, 10 ref. 
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ods. 


Within the hydrosciences, there is a growing need 
to model complex environmental phenomena 
which are both spatial and random in nature. Sta- 
tistical models capable of accommodating the large 
number of variables involved are, in themselves, 
highly complex. A broad understanding of the 
characteristics of such models, the influence of 
their underlying assumptions, the implications of 
not meeting these assumptions in practice, and 
their potential performance, are all desirable to the 
practitioner but difficult to achieve. Theoretical 
investigations into the characteristics of any par- 
ticular multivariate model are often involved and 
the results difficult to generalize. There is a distinct 
risk of producing a network design which is more 
a reflection of the type of spatial model adopted in 
the design method rather than an optimal collector 
of information for the region served. It has been 
shown that the need to adopt any form of spatial 
model can be avoided when the network perform- 
ance objective is specified in information theoretic 
terms and information transmission is maximized. 
Aspects of the general case of estimation in infor- 
mation terms are summarized. This summary 
shows the relationship between the entropies of the 
principal variables involved in estimation and the 
information transmissions between these variables. 
Some specific types of models which arise in the 
hydrosciences and include: a simple form of spatial 
estimation; models involving serial dependency; 
and models involving Gaussian errors. (See also 
W88-06496) (Lantz-PTT) 
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Georgia Inst. of Tech., Atlanta. School of Civil 
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STORAGE SIZE-DEMAND-RELIABILITY RE- 
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OPTIMAL ARMA MODELS FOR THE STATIS- 
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The mean annual flows of the Blacksmith Fork 
near Nyrum, Utah for 1913, which have a high 
Hurst coefficient, were examined. The Kitagawa 
search procedure for the optimal order p,q of 
ARMA models worked well. Simulation of the 
annual flow series using a slightly modified 
McLeod and Hipel’s Waterloo Simulation Proce- 
dure | preserved the rescaled range and the Hurst 
coefficient. Reservoir releases and storages were 
obtained for an operation rule that minimizes losses 
for a specified penalty function. Probability distri- 
butions of individual events and sequences 2,3,...,20 
events were obtained for flows, releases and stor- 
ages. Temporal disaggregation was used for the 
generation of monthly series. These in turn were 
used for the development of optimal seasonal re- 
lease rules for the operation of the reservoirs. The 
reservoir reliability was estimated in two different 
ways: in terms of the frequencies of failure years 
and of failure months. (See also W88-06496) 
(Lantz-PTT) 
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STOCHASTIC FLOOD PREDICTORS: EXPERI- 
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Politecnico di Torino (Italy). Ist. di Elettronica. 
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Bradley Univ., Peoria, IL. Dept. of Civil Engi- 
neering. 
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In a classical forecasting procedure, using regres- 
sion models, the credibility of a forecast is based on 
the: (1) credibility of the fixed exogene and endo- 
gene variables in the observation period; (2) ex- 
trapolation of the regression lines into the forecast 
period; and (3) credibility of the fixed exogene 
variables in the forecast period, etc. There are also 
rigid conditions imposed on the residual variables. 
Using the linear-partial-information (LPI) method, 
classical forecasting was modified assuming fuzzi- 
ness for the exogene and endogene variables in 
observation and exogene variables in the forecast- 
spaces which would result in greater credibility of 
the respective variables. Similarly, the extrapola- 
tion was assumed to be fuzzy. The LPI-fuzziness of 
the residual variables was also considered. The 
better quality of the LPI-forecast was tested in a 
decision-theoretic way and shown to be useful for 
reducing the loss due to exact but false forecasts. 
(See also W88-06496) (Author's abstract) 
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EIGENMATRIX REPRESENTATIONS OF RA- 
DIANCE DISTRIBUTIONS IN LAYERED NAT- 
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PACIFIC NORTHWEST RIVERS STUDY: 
IDAHO INFORMATION UPDATE AND RE- 
TRIEVAL SYSTEM. USER’S MANUAL. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011911. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. DOE/BP--847, May 1987. 157 p, 27 
fig, 4 append. 
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The Pacific Northwest Rivers Study was initiated 
to assess the significance of river segments for a 
variety of environmental values. The purpose of 
the project is to identify environmental and institu- 
tional considerations that might have a bearing on 
hydropower development in the northwest. Infor- 
mation produced through this project will provide 
input into a variety of regional and state power 
planning and resource management activities. The 
resource assessment phase of the Rivers Study was 





initiated in June 1985, and completed in January 
1986. This phase produced both tabular informa- 
tion regarding each river segment in the state and a 
series of maps identifying the location of river 
segments. The RIVERS Program itself has two 
purposes. One, to provide easy public access to the 
information stored in the RIVERS database, and 
two, to allow for easy maintenance of the database. 
This Feo accomplishes these goals by using a 
user friendly menu system. The RIVERS program 
allows access to the information in report form (on 
a print-out) or interactively (on the screen), and to 
update the information in the database if any errors 
are found, or if new information is discovered. 
Once a year a copy of all the programs is returned 
to the Idaho Department of Fish and Game to 
update the main database. At this time, the updates 
submitted to the Fish and Game are verified and 
checked for errors. If none are found, then the 
update is submitted to the statewide database. 
(Lantz-PTT) 
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AC02-76CH00016. 
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A computerized database of low-level waste 
(LLW) leaching data is being compiled by Brook- 
haven National Laboratory under contract to the 
DOE Low-Level Waste Management Program. 
Although this database is being compiled as part of 
an effort to develop accelerated leach test proce- 
dures for LLW forms, others involved in LLW 
management may find it useful. The database is 
implemented on an IBM PC XT and is self-con- 
tained in that its data manipulation and analysis 
programs are not proprietary (i.e., need not be 
purchased). The database includes data from the 
Accelerated Leach Test(s) Program plus selected 
literature data, which have been selected based on 
criteria that include completeness of the experi- 
mental description and elucidation of leaching 
mechanisms. (Author's abstract) 
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Engineering. 
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Africa). Dept. of Agrometeorology. 
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APPLICATION OF THE LOGNORMAL RAIN- 
DROP DISTRIBUTION TO DIFFERENTIAL 
REFLECTIVITY RADAR MEASUREMENT (Z 
SUB DR), 
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Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 3, p 377-382, September 1987. 3 fig, 2 
tab, 20 ref. 
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Use of the lognormal form of raindrop size distri- 
butions in simulations of differential reflectivity (Z 
sub DR) measurements was investigated. Using 
two remotely measured variables and an empirical 
relation, the three parameters of the lognormal 
distribution can be deduced and the spectrum inte- 
grated to obtain rain rate. This was demonstrated 
by a simulation of the Z sub DR method using 
ground-based drop size distributions. Drop axis 
ratio and sampling time effects were also investi- 
gated and results compared to those obtained using 
a gamma distribution. It is shown that the lognor- 
mal representation is easily adaptable for use in the 
Z sub DR method. Using the dataset, it is shown 
that the lognormal size distribution provides lower 
average absolute deviations of theoretically deter- 
mined rain rates from actual ones (10.7%) than 
those obtained using either the exponential (41.0%) 
or gamma distributions (11.8%). (Author's ab- 
stract) 
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SIMULATION OF RADAR REFLECTIVITY 
= MEASUREMENTS OF RAIN- 
Colorado State Univ., Fort Collins. Dept. of Elec- 
trical Engineering. 
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Journal of Atmospheric and Oceanic Technology, 
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Army Research Office Grant DAAL03-86-K-0117. 
NASA Grant NGT 06-002-802. 
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Raindrop size distributions (RSDs) are often esti- 
mated using surface raindrop sampling devices 
(e.g., disdrometers) or optical array (2D-PMS) 
probes. A number of authors have used these meas- 
ured distributions to compute certain higher-order 
RSD movements that correspond to radar reflec- 
tivity, attenuation, optical extinction, etc. Scatter 
plots of these RSD moments versus disdrometer- 
measured rainrates are then used to deduce physi- 
cal relationships between radar reflectivity, attenu- 
ation, etc., which are measured by independent 
instruments (e.g., radar), and rainrate. RSDs of the 
gamma form as well as radar reflectivity were 
simulated (via time series simulation) to study the 
correlation structure of radar estimates versus rain- 
rate as opposed to RSD moment estimates versus 
rainrate. Simulations offer a powerful method of 


studying the statistics of radar and surface RSD 
measurements since the ‘natural’ RSD fluctuations 
can be introduced separately. In the simulations 
the parameters N sub O, D sub O and m of a 
gamma distribution were varied over the range 
normally found in rainfall, as was the sampling 
device volume. The simulations were applied to 
explain some possible features related to discrepan- 
cies which can arise when radar rainfall measure- 
ments are compared with surface or aircraft-based 
sampling devices. (Author's abstract) 
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RELATIONS AMONG LINEAR AND CIRCU- 
LAR POLARIZATION PARAMETERS MEAS- 
URED IN CANTED HYDROMETEORS, 

Applied Research Corp., Landover, MD. 
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Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 4, p 634-645, December 1987. 9 fig, 16 
ref. NSF Grant ATM85-96007. 
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Parameters derived from measurements using cir- 
cular and linear polarizations are mathematically 
interrelated; this interdependence is investigated. 
Specific mathematical equations were developed 
for estimating differential reflectivity, linear depo- 
larization ratio, the magnitude of the cross correla- 
tion between horizontal and vertical copolariza- 
tions, and the canting parameter from circular po- 
larization measurements when propagation differ- 
ential phase shift is negligible or has been removed. 
It is shown that the circular depolarization ratio 
and the magnitude of the cross correlation between 
co- and cross-circularly polarized backscattered 
signals can be estimated from linear polarization 
measurements. A simple qualitative meteorological 
interpretation of the way both radar elevation 
angle and the particle canting affect linear and 
circular polarization measurements is presented. 
(Wood-PTT) 
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Interstate Commission on the Potomac River 
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Water Resources Research WRERAO, Vol. 24 
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Two sampling designs are developed for the im- 
provement of parameter estimate precision in non- 
linear regression, one for when there is uncertainty 
in the parameter values, and the other for when the 
correct model formulation is unknown. Although 
based on concepts of optimal design theory, the 
design criteria emphasize efficiency rather than 
optimality. The development is illustrated using a 
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Streeter-Phelps dissolved — oxygen-biochemical 
oxygen demand model. (Author's abstract) 
W88-06798 
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For primary bibliographic entry see Field 8C. 
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TEMPORARY WORKS FOR THE PUMPING 
STATIONS AT PLOVER COVE RESERVOIR, 
HONG KONG, 

For primary bibliographic entry see Field 8C. 
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RESERVOIR SAFETY PROGRAMME IN 
NORTHERN IRELAND, 

G. A. Cooper. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 39-51, 
August 1987. 8 fig, 2 ref, 2 append. 


Descriptors: *Reservoir operation, *Reservoir 
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This paper describes the full program of reservoir 
investigation and repair work carried out by the 
Department of the Environment for Northern Ire- 
land, Water Service. Included are procedures for 
data collection, inspections, risk classification and 
stability, and hydraulic investigations of 60 ‘large 
raised reservoirs’ impounded by dams up to 42 m 
high and up to 148 yr old. Also described are 
examples of some unusual repair works carried out, 
and the implementation of a recording, monitoring, 
and inspection system which now continually 
oversees all of the reservoirs involved. (Author's 
abstract) 
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MERSEY VALLEY SLUDGE PIPELINE TER- 
MINAL -- DESIGN AND CONSTRUCTION, 

For primary bibliographic entry see Field 5E. 
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STATISTICAL EVALUATION OF FORMA- 
TION DISTURBANCE PRODUCED BY WELL- 
CASING INSTALLATION METHODS, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
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DESIGN AND CONSTRUCTION OF THE 
KIRKCALDY LONG SEA OUTFALL, 

Fife Regional Council (Scotland). 

J. G. Moore, T. M. Leatherland, and K. I. M. 
Henry. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 185-197, 
October 1987. 7 fig, 2 tab, 6 ref, append. 
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Pipelines, Dispersion, Diffusion, Dredging, Scot- 
land, Ocean dumping. 


The pollution problems in the Forth Estuary 
(Scotland) and the need for replacing existing sea 
outfalls to provide an acceptable standard in the 
marine environment off Kirkcaldy are outlined. 
Various biological, marine, and hydrographic sur- 
veys and investigations are described, and design 
considerations are explained including the dilution 
and dispersion of the discharge, choice of pipeline 
materials, and method of laying. Reference is also 
made to the dredging and backfilling operation and 
the installation of diffuser units. The type of treat- 
ment to be provided under the next phase of the 
scheme is also briefly outlined. (Author's abstract) 
W88-06465 


REHABILITATION OF NAVIGATION LOCK 
WALLS: CASE HISTORIES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Structures Lab. 

J. E. McDonald. 

Available from the National Technical Information 
Service, Springfield, VA. 22161. Technical Report 
No. REMR-CS-13, December 1987. Final Report. 
312 p, 189 fig, 39 ref, append. 
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Approximately half of the Corps of Engineers 269 
navigation lock chambers were built prior to 1940. 
Consequently, the concrete in these structures does 
not contain intentionally entrained air and is there- 
fore susceptible to deterioration by freezing and 
thawing. Since more than three-fourths of these 
older structures are located in the Corps North 
Central and Ohio River Divisions, areas of rela- 
tively severe climatic exposure, it is not surprising 
that the concrete in many of these structures exhib- 
its significant freeze-thaw deterioration. Depend- 
ing upon exposure conditions, depths of concrete 
deterioration can range from surface scaling to 
several feet. The general approach in lock wall 
rehabilitation has been to remove the deteriorated 
concrete and replace it with concrete or shotcrete. 
Explosive blasting has been used successfully at 
several Corps projects and appears to be the most 
cost-effective and expedient means for removing 
large quantities of concrete. Once the deteriorated 
concrete has been removed, conventional cast-in- 
place concrete has been used as the replacement 
material in most lock wall rehabilitation projects. 
Other replacement systems that have been used or 
proposed include shotcrete, preplaced-aggregate 
concrete, and precast concrete stay-in-place forms. 
In addition, several materials including latex-modi- 
fied concrete, polymer mortars and grouts, con- 
ventional shotcrete, and latex-modified, fiber-rein- 
forced shotcrete have been used as thin overlays 
on existing lock walls. Applications of the various 
rehabilitation systems and their performance to 
data are described in selected case histories. (Au- 
thor’s abstract) 
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CONSTRUCTION OF DRILLED PIER FOUN- 
DATIONS, 

D. M. Greer, and W. S. Gardner. 

John Wiley and Sons, New York, 1986. 246 p. 
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Focusing on foundation types, construction meth- 
ods and quality control, this book is the first of a 
two-volume reference that updates and expands on 
the groundwork established by the fifteen-year-old 
‘Drilled Pier Foundations.’ Detailed and incisive 
coverage includes: a complete survey of equipment 
and tools; basic and new techniques and practices; 
a review of engineering construction inspection, 
detailing responsibilities at each phase; each stage 
of exploration for drilled pier foundations; consid- 
erations for drilled pier specifications and contract 


documents; and ways to minimize construction 
claims and excessive costs, limiting _ liability. 
(Lantz-PTT) 
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OVERVIEW OF DAM AND HYDRO PLANT 
CONSTRUCTION IN TURKEY, 

Turkish National Committee on Large Dams, 
Ankara. 

R. Akarun. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 2, p 13-16, February 1988. 
4 tab. 


Descriptors: *Dams, *Dam construction, *Turkey, 
*Hydroelectric plants. 


When the 74 large dams under construction in 
Turkey are complete, the country will have tripled 
its installed hydro capacity, bringing the total to 
approximately 10,900 MW. However, even then, 
only 30% of the available hydraulic resources will 
have been exploited, and the Turkish Government 
has already studied the feasibility of constructing 
up to 500 dams and 430 hydro plants in the future 
to make full use of the country’s substantial hydro 
resources. The history and development of dam 
construction in Turkey, and gives details of the 
dam building program under way are briefly dis- 
cussed. (Author's abstract) 

W88-06711 


DEVELOPMENT OF TURKEY’S KIZILIRMAK 
RIVER BASIN, 

Turkish National Committee on Large Dams, 
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S. Sizmaz. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 2, p 17-18, February 1988. 
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Kizilirmak has the 12th greatest hydro potential of 
Turkey’s 26 major river basins. Details are given of 
the 24 schemes scheduled to be built in the basin, 
two of which are completed and three of which 
are presently under construction. (Roseman-PTT) 
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SEISMICITY DAM 
RESERVOIRS, 

University of Western Ontario, London. Dept. of 
Geology. 

For primary bibliographic entry see Field 6G. 
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THREE MODES OF WATER’ FLOW 
THROUGH A VERTICAL PIPE, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Soils and Crops. 

For primary bibliographic entry see Field 2G. 
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ADJUSTED F FACTOR FOR MULTIPLE- 
OUTLET PIPES, 

Universidade Estadual Paulista, Botucatu (Brazil). 
Faculdade de Ciencias Agronomicas. 

E. J. Scaloppi. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 169-174, 
February 1988. 1 fig, | tab, 5 ref. 
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An adjusted F factor to compute pressure head 
loss in pipes having multiple, equally spaced out- 
lets was derived for any given distance from the 
first outlet to the beginning of the pipe. The pro- 
posed factor is dependent on the number of outlets 
and is expressed as a function of the Christiansen‘s 
F factor. It may be useful to irrigation engineers to 
estimate friction loss in sprinkle and trickle irriga- 





tion laterals and manifolds, as well as gated pipes. 
(Author's abstract) 
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FRICTION CORRECTION FACTOR’ FOR 
CENTER-PIVOT IRRIGATION SYSTEMS, 
Wyoming Univ.. Laramie. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 3F. 
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SUBMERGED FLOW CHARACTERISTICS OF 
THROATLESS FLUME, 

Concordia Univ., Sir George Williams Campus, 
Montreal (Quebec). Dept. of Civil Engineering. 
A. S. Ramamurthy, N. D. Vo, and R. Balachandar. 
Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 186-194, 
February 1988. 4 fig, 1 tab, 13 ref. 
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The submerged flow discharge characteristics of 
throatless flumes were derived on the basis of a 
semi-empirical analysis. A pressure correction 
factor was determined experimentally to account 
for the non-hydrostatic pressure distribution at the 
throat section of the flume which acts as a control. 
This factor. was incorporated in the governing 
equation which esd developed on the basis of 
momentum principles. Both the present and the 
previously published experimental data were used 
to validate the expressions developed for the dis- 
charge passing through the flume. The data are 
presented as design charts which can be used to 
determine the discharge passing through the flume 
for free flow and submerged flow conditions. 
Under free flow conditions, considerable head 
losses occur in the expanding section of the flume. 
Consequently, if conservation of head is an impor- 
tant criteria, the use of the throatless flume under 
submerged flow conditions is recommended. (Au- 
thor’s abstract) 
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FLOW LOSS IN A PRESSURE SEWAGE LINE, 
Northwest Septic, Mt. Vernon, WA. 

M. D. Mitchell. 

Journal of Environmental Health JEVHAH, Vol. 
50, No. 2, p 84-86, September-October 1987. 1 fig, 
3 tab, 3 ref. 
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Typical equations used for calculating flow loss in 
a pipe were surveyed and significant characteris- 
tics of commonly available PVC pipes were exam- 
ined. The Hazen-Williams equation was algebra- 
ically simplified and combined with tabular data 
extracted from the PVC piping. The equation and 
data were used to form two useful algorithms. One 
allows simple, accurate calculation of flow loss in a 
pipe. The other permits selection of a minimum 
size pipe for a given flow rate and loss. (Author's 
abstract) 
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NONLINEAR DYNAMIC ANALYSIS OF 
FLUID-STRUCTURE SYSTEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
G. Fenves, and L. M. Vargas-Loli. 

Journal of Engineering Mechanics JENMDT, Vol. 
114, No. 2, p 219-240, February 1988. 8 fig, 22 ref, 
append. National Science Foundation grant No. 
ECE-8504459. 
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A numerical procedure for computing the dynamic 
response of coupled fluid-structure systems was 


developed and used to evaluate the effects of non- 
linear behavior of the structure and fluid. This was 
done to aid in the evaluation of the seismic re- 
sponse of concrete dams. The procedure included 
cavitation of the fluid, which was modeled as a 
bilinear compressible material, in addition to non- 
linear models of the structure. A mixed displace- 
ment-pressure formulation for the fluid was used, 
in which the pressure was approximated independ- 
ently of the fluid displacements, allowing satisfac- 
tion of the bilinear equation of state in the weak 
sense and not requiring reduced integration for the 
tangent stiffness matrices. A standard displacement 
finite-element formulation was used for the struc- 
ture. The symmetric coupled equations of motion 
were in terms of nodal displacements and were 
solved by a fully implicit time integration method. 
Response results from analysis of a simple fluid- 
structure system showed that cavitation and non- 
linear structural behavior could interact to affect 
the response of the coupled system. However, 
water cavitation had a very small effect on the 
maximum displacements and stresses of the dam. 
The dam used in the application was Pine Flat 
Dam, 400 ft tall. In this example the 1.0 g peak 
ground acceleration required to produce signifi- 
cant cavitation of the fluid produced a maximum 
principle stress at the dam crest of about 1,500 psi, 
which cannot be sustained by the concrete. 
(Cassar-PTT) 
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SIMULATION OF STREAM BED ARMOUR- 
ING AND ITS CONSEQUENCES, 

Aberdeen Univ. (Scotland). Dept. of Engineering. 
For primary bibliographic entry see Field 2J. 
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ESTIMATING INPUT HYDROGRAPHS TO A 
COMBINED SEWER, 
Northumbrian Water Authority, Gosforth (Eng- 


Proceedings of the Institution of Civil Engineers, 
Vol. 83. Part 2, p 643-647, September, 1987. 3 fig, 3 
ref. 
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This technical note uses hydrographs from the 
sewer outfall flow charts of Rushmoor Water Rec- 
lamation Works to describe a simple approximate 
method for calculating input hydrographs to a 
combined sewer. The method can be a useful com- 
plement to a detailed upstream catchment model. 
It requires a downstream measured hydrograph, 
such as would be recorded at the inlet to a sewage 
treatment works. For this particular application, 
the overall method gave an adequate solution and 
a degree of confidence that the flows were realis- 
tic. (Author's abstract) 
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FRICTIONAL CHARACTERISTICS OF ALLU- 
VIAL STREAMS IN THE LOWER AND UPPER 
REGIMES, 

=. Research Station, Wallingford (Eng- 
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RIVERBANK STABILITY ANALYSIS: I. 
THEORY, 

Army Engineer Waterways Experiment Station, 
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Journal of Hydraulic Engineering JHEND8, Vol. 
114, ae 2, p 134-150, February 1988. 5 fig, 1 tab, 
14 ref. 
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ENGINEERING WORKS—Field 8 


Hydraulics—Group 8B 


This paper describes a slope stability analysis for 
steep banks used in conjunction with a method to 
calculate lateral erosion distance, to predict bank 
stability response to lateral erosion or bed degrada- 
tion. The failure plane angle, failure block width, 
and volume of failed material per unit channel 
length may be calculated for the critical case. 
These parameters define the bank geometry fol- 
lowing failure and form the starting point for sub- 
sequent analyses. The calculation procedure is il- 
lustrated by a worked example. Following mass 
failure slump, debris accumulates at the bank toe. 
The debris is removed by lateral erosion prior to 
further oversteepening or degradation generating 
further mass failures. Any process-based model for 
channel width adjustment must account for the 
combined effects of lateral erosion and mass insta- 
bility in producing bank instability. The approach 
adopted here represents a marked improvement 
over earlier work, which does not account for 
changes in bank geometry due to lateral erosion 
prior to mass failure. (See also W88-06212) (Au- 
thor’s abstract) 
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RIVERBANK STABILITY ANALYSIS: II. AP- 
PLICATIONS, 

Queen Mary Coll., London (England). Dept. of 
Geography and Earth Science. 
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Journal of Hydraulic Engineering JHEND8, Vol. 
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Bank retreat occurs by a combination of lateral 
erosion by the flow and mass failure under gravity. 
A new analysis of bank erosion and failure has 
been developed, using a critical shear-stress con- 
cept to account for lateral erosion and a slope 
stability criterion for mass failure. In this paper, the 
analysis is applied to two problems of bank retreat 
often encountered by practicing engineers dealing 
with alluvial channels. The first application is to 
the prediction of degradation downstream of a 
dam for the case in which bed lowering causes 
bank instability. Rapid bank retreat can occur once 
the threshold height for mass failure of the bank is 
reached. This supplies sediment to the flow, tends 
to limit the depth degradation, and drives complex 
response downstream. The second application is to 
the modeling of flow in channel bends and predic- 
tion of the equilibrium cross section. Scour depth 
at the outer bank may be limited by the critical 
bank height. If scouring causes the outer bank to 
fail, then the channel will migrate laterally rather 
than scour down vertically. The analysis can be 
used to predict the equilibrium cross section and 
migration rate incorporating bank stability consid- 
erations. It could also be used to predict the likely 
increase in scour depth resulting from outer bank 
stabilization in a bendway. (See also W88-06211) 
(Author's abstract) 
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Technion - Israel Inst. of Tech., Haifa. Dept. of 
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DETERMINATION OF RUNOFF FREQUEN- 
CIES FOR UNGAUGED URBAN CATCH- 
MENTS, 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 
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or primary bibliographic entry see Field 4A. 
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DISCRETE VORTEX MODEL OF  JET- 
FORCED FLOW IN CIRCULAR RESERVOIR, 
Salford Univ. (England). Dept. of Civil Engineer- 
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A. G. L. Borthwick, J. R. Chaplin, and K. H. M. 
Ali. 

Journal of Hydraulic Engineering (ASCE) 
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The flow pattern in a circular cylinder were exam- 
ined using a computer model employing the dis- 
crete vortex method. This analysis is of interest as 
it is representative of the problem which occurs 
when water is flowing in a service reservoir where 
adequate mixing is required. Service reservoirs are 
often situated close to farming areas where the 
inflow is contaminated with nitrogenous waste 
from fertilizers. In many cases, the flow passes 
straight from inlet to outlet with very little mixing 
in the major portion of the reservoir. As a result, 
the water may become ridden with algae and the 
reservoir may have to be emptied and decontami- 
nated. The discrete vortex method described gives 
reasonable results for the two simple cases exam- 
ined and qualitative agreement with experimental 
data. The simulation of complicated conditions 
should give useful information on likely stagnant 
areas in reservoirs. (Sand-PTT) 
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ing and Structural Engineering. 
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er Research Station, Wallingford (Eng- 
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J. V. Smallman. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 2, p 218-226, 
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Coastal engineering works are designed to serve 
two main purposes. These are the prevention of 
flooding of land adjacent to the shoreline, and the 
protection of a stretch of coast against erosion. 
The design of a scheme to achieve either of these 
aims will require information on the wave condi- 
tions which are likely to occur at a coastal site. 
Some of the methods available to predict waves at 
a coastal site are described, and some of the tech- 
niques are summarized that may be used to aid the 
design of coastal works. (Author's abstract) 
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TIDAL ANALYSIS - A RETROSPECT, 


Institute. of Oceanographic Sciences, Birkenhead 
(England). 
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IN: Time Series Methods in Hydrosciences. Pro- 
ceedings of an International Conference Held at 
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1981, Burlington, Ontario. Developments in Water 
Science, No. 17. Elsevier Scientific Publishing Co., 
New York. 1982. p 170-188, 24 ref, append. 
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Although modern computers have opened up a 
new range of analytical techniques which were 
previously unthinkable in terms of labor, their im- 
provement in accuracy of prediction was at best 
only marginal, for tidal analysis. To be more ex- 
plicit a data series of sea surface elevation z(t) may 
be expressed as z(t) = zeta(t) + R(t) where t is the 
time (preferably ‘Universal’ or Greenwich Mean 
Time), zeta is the part of the signal which is 
directly related to the tide-generating potential of 
the Moon and Sun, and R is the residual which is 
uncorrelated with zeta and which depends on me- 
teorological and other non-tidal influences. At a 
typical estuarine site in the UK the total variance 
of z for a certain period was 2.42 sq m. Of this, 
2.361 sq m was within the possible spectral bands 
of the tides, making 2.361 an upper bound to the 
variance of zeta and 0.059 a lower bound for the 
variance of R. It is clear that the most advanced 
methods of tidal analysis developed during the 
computer age can only improve prediction vari- 
ance (i.e. reduce the residual) by a very small 
fraction of the total variance. There have been 
considerable advances in understanding the physi- 
cal nature of the tides ‘per se’ in relation to their 
generating forces and their propagation in the 
ocean basins. The principal techniques in time 
series analysis which have made this possible have 
been the use of spectral analysis for exploring the 
nature of both zeta(t) and R(t), and the use of 
directly computed time series of the tide-generat- 
ing potential. Some of the uses which have been 
made of these and other techniques are briefly 
reviewed. (See also W88-06496) (Lantz-PTT) 
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Tests were conducted using a 1:50-scale section 
model to determine the magnitude and frequency 
of the hydrodynamic loads acting on the tainter 
trunnions and hoist cables, and the stilling basin 
apron monoliths, baffles, and end sill. Force meas- 
urements at the gate trunnions indicated that the 
trunnions were subjected to static loadings in an 
upward and downstream direction. Gate hoist 
cable loads were occasionally periodic and always 
in a downward direction. The location, frequency, 
and magnitude of the resultant forces acting on the 
stilling basin apron were determined. Also tests 
were conducted to determine the forces acting on 
the baffles and end still. The measured drag forces 
on the baffle blocks were significantly higher than 
drag forces computed from drag coefficients. This 
indicated the need for research or site-specific 
studies to develop design guidance for determining 
the individual and collective forces acting on still- 
ing basins. Piezometers and electronic pressure 
cells were used to measure pressure distribution in 
the stilling basin. Water-surface profiles were ob- 
tained along the longitudinal center line of the 
stilling basin. A skin plate covering the girders on 


the downstream side of the tainter gate prevented 
debris from accumulating on the gate. The skin 
plate did not alter the hydraulic loads on the 
tainter gate. (Author's abstract) 


PIPEFLOW ANALYSIS, 

University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Civil Engineering. 

D. Stephenson. 

Developments in Water Science, No. 19. Elsevier, 
New York. 1984. 204 p. 
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The advent of economical and simple microcom- 
puters has left no excuse for engineers to avoid 
computer solutions to problems. Hydraulic engi- 
neers now have tools for modelling steady and 
unsteady flows in complex pipe networks. The 
iterative techniques for flow analysis of pipe net- 
works such as the Hardy Cross method are known 
to most water engineers and have been applied 
extensively without the aid of computers. Some 
lesser known techniques are in fact simpler to 
apply on computers, e.g. the linear method. When 
it comes to unsteady flow, e.g. water hammer, 
computer analysis is much more rapid than the 
older graphical method and can account for many 
more factors such as column separation, changes in 
section and branch pipes. Numerical methods for 
computers are easy and accurate provided simple 
tules are followed. Various methods for analyzing 
flows and pressure variations in pipelines, whether 
they be pumping systems or multiple reservoir 
gravity systems are compared. Simple BASIC 
computer programs are given; these will serve as a 
basis for more comprehensive programs which one 
should be able to write after reading this book. In 
addition to those on flow analysis, sections are 
given on design of pipe systems using optimization 
programs, and operation using computer simula- 
tion programs. (Lantz-PTT) 
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IMPACT FORCE AS A PART OF THE TOTAL 
BREAKING WAVE FORCE ON A VERTICAL 
CYLINDER, 

Queensland Univ., Brisbane (Australia). Dept. of 
Civil Engineering. 

C. J. Apelt, and J. Piorewicz. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-199758. 
Price codes: E03 in paper copy, E01 in microfiche. 
Research Report No. RR-CE78, January 1987. 31 
p, 11 fig, 2 tab, 6 ref, 2 append. 
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The total breaking wave force can be considered 
as the sum of the slowly varying wave force and 
the impact force that occurs when a pile is struck 
by the vertical or nearly vertical portion of the 
breaking wave. For the range of experimental data, 
the empirical relation between impact force and 
total force was obtained. The experiments indicate 
that up to 30% of the height of the wave crest 
should be considered as the impact region. Since 
the impact force has very short duration, its large 
magnitude is important in considerations of the 
fatigue life of the structure. (Author’s abstract) 
W88-06625 


8C. Hydraulic Machinery 


CHARACTERISTICS OF SQUARE-EDGED 
AND ROUND-NOSED BROAD-CRESTED 
WEIRS, 

Concordia Univ., Sir George Williams Campus, 
Montreal (Quebec). Dept. of Civil Engineering. 
A. S. Ramamurthy, U. S. Tim, and M. V. J. Rao. 
Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 114, No. 1, p 61-73, Febru- 
ary 1988. 7 fig, 1 tab, 14 ref. 





Descriptors: *Weirs. *Hydrodynamics. *Mathe- 
matical studies, *Equations, *Flow, *Discharge co- 
efficients. Momentum, Fluid mechanics. 


The characteristics of square-edged and round- 
nosed, rectangular, broad-crested weirs were stud- 
ied under free-flow and submerged-flow condi- 
tions. The discharge coefficient, C sub d, of a weir 
having height P and length L is a function of the 
upstream head, H, causing flow and the radius, R, 
of the upstream top corner. For a given head, 
under free-flow conditions, a semiempirical rela- 
tionship between C sub d, H/P, and R/P was 
derived using the momentum relationships. For the 
square-edged weir, the effect of nonhydrostatic 
distribution of pressure is taken into account in the 
formulation of the momentum equation. For the 
round-nosed weir, new relations were developed 
to supplement existing results for square-edged 
weirs. Experimental data validated the proposed 
dependence of C sub d on H/P with R/P as the 
group parameter. Under drowned-flow conditions, 
the submergence limit for a broad-crested weir 
varies with the ratios H/P and R/P. The flow- 
reduction factor for a given submergence is de- 
pendent on the degree of rounding of the upstream 
top corner. (Author's abstract) 
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The rapidly increasing demand for water in Hong 
Kong has been met by importing substantially 
more raw water from China. These recent in- 
creases have required major additional works at 
Plover Cove reservoir (built within a sea inlet in 
the 1960s) including two large pumping stations. 
Operational requirements that the reservoir remain 
in use throughout construction and the location of 
the works in a scenic area have imposed special 
design considerations. The new stations have 
deeper draw-offs than the existing pumping station 
and economic studies resulted in totally different 
solutions for each station. Tai Mei Tuk B is a wet- 
well station of 1390 million liters per day (MI/d) 
capacity sited in the reservoir and connected to the 
shore by a 300 m long bridge, all supported on 
deep piled foundations. The pumps will deliver 
water through siphon piles laid over the bridge. 
Harbour Island is a dry-well station built onshore 
largely below sea level. Pumps will deliver up to 
1182 MI/d through a 9-km delivery aqueduct in- 
cluding twin diameter submarine pipelines and a 
tunnel. The intake comprises a draw-off tower 
built in deep water above a shaft and connected to 
the pumping station by a 780-m long rock tunnel. 
An intermediate shaft on Harbour Island provides 
isolating facilities at the end of the tunnel to pro- 
tect the pumping station from flooding. A major 
factor in the design and contract documentation 
was the need to leave scope for ingenuity to over- 
come the unusual construction conditions. The 
Paper describes the development of the designs for 
permanent works and indicates how provision was 
made for flexibility of construction methods. (Au- 
thor's abstract) 
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The paper describes the design and construction of 
the three most interesting temporary works 
schemes at Plover Cove. Two structures were 
built in the reservoir whose operating level could 
vary by as much as 18 m during construction. One, 
the Tai Mei Tuk B pumping station, was cast 
above water and lowered by an 8500 t capacity 
jacking system. The other, Harbour Island intake 
tower, was built in a gravity cofferdam of unusual 
design capable of providing dry working condi- 
tions 29 m below reservoir level. Also described 
for this paper is the deep vertical excavation in 
decomposed sandstone for the Harbour Island 
pumping station. (Author's abstract) 
88-06191 


SEWAGE TREATMENT OPTIMIZATION 
MODEL -- STOM -- THE SEWAGE WORKS IN 
A PERSONAL COMPUTER, 

For primary bibliographic entry see Field SD. 
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SYNTHESIS OF MONTHLY FLOW DURA- 
TION CURVES FOR UNGAUGED WATER- 
COURSES, 

Salford Univ. (England). Dept. of Civil Engineer- 
ing. 

E. M. Wilson. 

Proceedings of the Institution of Civil Engineers, 
Vol. 83, Part 2, p 637-641, September, 1987. 5 fig, 2 
ref. 
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Monthly flow duration curves (FDCs) were re- 
quired to allow economic and financial analyses to 
be performed for small run-of-river hydro stations, 
unconnected with a regional electricity grid, 
where the output was used mainly for crop-proc- 
essing. This technical note describes an empirical 
method for synthesizing monthly FDCs from limit- 
ed hydrological data for small-catchment un- 
gauged watercourses. The method involves com- 
parisons on monthly rainfall on a limited number of 
gauging-station catchments with monthly rainfall 
on the ungauged catchments, and an assumption 
that the respective FDCs have the same shape. 
(Author's abstract) 
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ENERGY MANAGEMENT CONSIDERATIONS 
AND THEIR APPLICATION, 

Bristol Waterworks Co. (England). 

C. N. Brockton. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 1, No. 1, p 111-116, 
August 1987. 5 fig, 3 ref. 
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Examples are discussed of changes that have been 
made in pumping operations that are compatible 
with satisfying increasing demands for pumping 
and operational flexibility in an environment of 
rising energy costs. Changes in service reservoir 
control and flow-compensated pumping control 
are described and examples are provided to dem- 
onstrate how energy can be saved by changing 
operating procedures to take advantage of off-peak 
electricity rates. (Friedmann-PTT) 
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TURBINE, 

Guam Univ., Agana. Water and Energy Research 
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Journal of Hydraulic Engineering (ASCE) 
JHEND8, Vol. 114, No. 3, p 299-314, March 1988. 
9 fig, 6 tab, 14 ref. 
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The performance of the cross-flow turbine, CFT, 
also known as the Banki turbine, was studied ex- 
perimentally by varying the number of blades, the 
runner diameter, and the nozzle entry arc under 
flow/head variations. The results show that the 
maximum efficiency of the CFT at any flow/head 
combination increases as the nozzle entry arc in- 
creases or the aspect ratio of the runner decreases. 
Equations are suggested to obtain the optimum 
number of blades for maximum efficiency of the 
turbine and to find the specific speed of the CFT as 
a function of unit discharge and nozzle entry arc. 
(Author's abstract) 
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Iowa Univ., lowa City. Inst. of Hydraulic Re- 
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A new type of spiral-flow dropshaft, composed of 
a vertical circular shaft with tangential inlet and 
outlet conduits and one or more continuous heli- 
coidal ramps attached to the shaft wall, is de- 
scribed. Experimental results indicate that these 
helicoidal-rap dropshafts are superior to other 
types of dropshafts both in their energy-dissipation 
and air-handling characteristics. Additionally, the 
needs for energy-dissipation and deaeration cham- 
bers at the bottoms of these structures are obviat- 
ed. The friction factors of flows along the channels 
formed by the helicoidal ramps are somewhat 
higher than those of equivalent straight-channel 
flows. Prototype-installation experience indicates 
that helicoidal-ramp dropshafts are significantly 
cheaper than conventional ones in installations re- 
quiring low air discharges from and intensive 
energy dissipation in the dropshafts. (Author's ab- 
stract) 
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INSTALLATION OF A MARINE THRUSTER 
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Available from the National Technical Information 
Service, Springfield, VA. 22161, as M87-009359, 
Price codes: A06 in paper copy, AOI in microfiche. 
Final Report, November 15, 1986. Bonneville 
Power Administration Contract No. DE-FC79- 
85BP22515. 
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A 70kW hydroelectric plant utilizing a marine 
thruster and an induction generator was commis- 
sioned on May 15, 1985 at the Eagle Creek Nation- 
al Fish Hatchery near Estacada, OR as a Bonne- 
ville Power Administration (BPA) demonstration 
project. The marine thruster, normally used to 
maneuver large ships, was run ‘backwards’ to 
produce electricity. The testing program and eco- 
nomic analysis received careful consideration, as 
the evaluation of this technology for repetition at 
other sites was a primary purpose of this project. 
The marine thruster was seen as a method for 
reducing the capital cost of small, low head hydro 
projects by utilizing readily available, off-the-shelf 
equipment. The preliminary results of the testing 
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program indicated a water-to-wire efficiency in the 
mid-70 percent range and a turbine efficiency in 
the low-80 percent range. Total gross head was 19 
ft with a maximum flow of 65 cu ft/sec. The unit 
was tested at four different speeds by varying 
sheave diameters on the drive system. Flow meas- 
urements were taken using the Venturi principle at 
a reducer in the penstock. A downstream weir was 
constructed to correct low tailwater conditions. 
(Lantz-PTT) 
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USING PUMP EFFICIENCY TO WEIGHT AND 
EVALUATE BIDS, 

Mimco Equipment Co., Linwood, PA. 

J. Nicholson. 

Water Well Journal WWJOAY, Vol. 42, No. 3, p 
68-71, March 1988. 1 fig. 
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When purchasing equipment pump operating effi- 
ciency is often overlooked after early stages of the 
selection process as the bidding and purchasing 
process fixes on money as sole criterion. It is 
suggested that rating pumps according to their 
‘field efficiency’, defined as the actual efficiency of 
the pump and motor as it would perform in a 
system including motor and pump internal slip- 
page, friction losses from bearings, flanges, dis- 
charge head, a short length of column, occasional 
extremes in production tolerances, etc, is the essen- 
tial first step in evaluating pumping units. Formu- 
las for evaluating the operating costs of pumping 
units based on field efficiency are presented and 
examples using this type of analysis are provided. 
(Roseman-PTT) 
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Turkish National Committee on Large Dams, 
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Singer. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 2, p 25-30, February 1988. 
3 fig, 3 tab. 
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Ataturk, in southeastern Anatolia, Turkey, is the 
country’s largest multipurpose hydro/irrigation 
scheme under construction. With an eventual in- 
stalled capacity of 2400 MW when complete in 
1992, it will also be the largest hydro station in the 
Middle East. The electromechanical equipment 
being used is supplied by a Swiss/German consor- 
tium. The equipment includes 8 turbine-generator 
units (maximum output = 323.7 MW each). An 
auxillary unit (output 5.5 MW) supplies power for 
the various powerhouse systems. Eight large-diam- 
eter penstocks supply up to 218 cu m/sec of water 
to the turbines. Eight transformers connect the 
generators to the switch gear and transmission line. 
(Author's abstract) 
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Army Engineer Div. North Pacific, Portland, OR. 
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HYDRO POWERPLANTS, 

Compagnie Generale d’Entreprise Electrique - 
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C. Duby. 
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IWPCDM, Vol. 40, No. 3, p 20-21, March 1988. 3 
fig. 
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The special requirements for hydro plant control 
systems are discussed. The design and application 
of a fault tolerant controller, which is specifically 
aimed at fulfilling the three basic requirements of 
hydropower plant control: safety, availability, and 
self-diagnostic capability, is described. In a power- 
plant in Greece such a controller has been installed 
for control of the generating units, auxiliary equip- 
ment, pumping station, and switchyarde. (Rose- 
man-PTT) 
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OPTIMAL GOVERNING OF REACTION TUR- 
BINES, 

L. Clifton. 
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Recent investigations of new turbine governor de- 
signs incorporating electronic and digital compo- 
nents have been motivated in part by the hope that 
new types of governors will improve the quality of 
speed regulation. The quality of speed regulation is 
ultimately limited by the turbine performance, ro- 
tational inertia, waterhammer, and power system 
self-regulation. Optimal control theory is used to 
study these limitations. For the performance meas- 
ures considered, the unique optimal governor is 
either a p.i.d. governor or a tachometer-accelerom- 
eter governor with transient droop compensation. 
These optimal governors were derived assuming 
an incompressible waterhammer model. (Roseman- 
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BI-NATIONAL DEVELOPMENT OF THE CO- 
LUMBIA RIVER, 
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IWPCDM, Vol. 40, No. 3, p 33-35, March 1988. 
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Building large and costly water resources schemes 
is always a complex problem, usually involving 
special interest groups, and many technical, finan- 
cial, and other experts. When the projects are 
spread across more than one nation these problems 
are compounded. The Columbia River Treaty, be- 
tween the USA and Canada, came into being to 
address some of these problems, and to allow the 
development of one of the world’s largest hydro- 
electric power systems. The history of the Colum- 
bia River development is outlined, current proce- 
dures are reviewed, and it is noted how various 
problems are overcome. (Author's abstract) 
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SPEED GOVERNING SYSTEM FOR THE GUA- 
DALUPE III POWERPLANT, 
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The Guadalupe hydropower complex is one of the 
largest in Colombia. The complex, 130 km from 


Medellin, Colombia, consists of four power ‘sta- 
tions; the oldest was commissioned in 1932, and the 
latest, Guadalupe IV, in 1985. Since 1965, the 
Guadalupe III powerplant with its 6 Pelton tur- 
bines and a total capacity of 270 MW has been 
playing a major role in this large-scale scheme, 
because it is capable of operating on an isolated 
network. In 1985, Empresas Publicas de Medellin 
decided to modernize the mechanical speed gov- 
erning systems and the automatic equipment at the 
powerplant and contracted Neyrpic of France to 
undertake the modernization of the speed govern- 
ing system which is described. (Author's abstract) 
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International Water Power and Dam Construction 
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A considerable portion of the world’s remaining 
hydro potential, which is technically and economi- 
cally exploitable, is on rivers which flow through 
more than one country. The development of these 
valuable resources is often delayed while lengthy 
negotiations between neighboring countries takes 
place. Some of the legal, technical, economic, and 
environmental issues which must be addresses 
when bi-national schemes are constructed are dis- 
cussed. No common law exists regarding hydro- 
power development on international rivers but 
proceedings of several international conferences 
have provided guidelines for dealing with bilateral 
agreements for hydropower stations. (Roseman- 
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The addition of an eddy current brake to a turbine- 
generator unit can help the governor to achieve a 
greater degree of control than it would do alone. 
Such a brake has the stabilizing effect of a fly- 
wheel, but is faster and more sensitive to load 
fluctuations. However, its use leads to a net energy 
loss to the system, which, like the use of dummy 
loads on isolated systems, may be less important 
than fast and accurate speed control. Similar argu- 
ments can apply to small machines linked to the 
grid. (Author's abstract) 
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Standard speed governors provide acceptable per- 
formance for low-head hydro units in a large grid, 
but not (between partial and full power, and for 
small frequency deviations) for an isolated grid. 
The use, on an industrial basis, of a compensating 
element as an addition to the speed regulator is 
described. Trials have shown good results over the 
operating range, with a minimum of on-site tuning 
required. (Author's abstract) 
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Bulletin of the Association of Engineering Geolo- 
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Geologic mapping of lower Rattlesnake Creek 
Canyon in south-central Washington shows the 
potential for future landsliding at the proposed 
Mile 4 damsite. Lower Rattlesnake Canyon is cut 
into north-dipping flows of the Columbia River 
Basalt Group (Miocene). Past failure along sedi- 
mentary layers (interbeds) between basalt flows 
allowed a large slab containing several basalt flows 
to move northward across the canyon, damming 
the creek. The Mile 4 damsite is located at the 
point where Rattlesnake Creek cut a new channel 
around the slab. Failure of the southeast abutment 
can occur from renewed slab movement or from 
leakage through or under the slide block. Addi- 
tional sliding is possible along the south reservoir 
rim. Recommendations to improve knowledge 
about the stability of the proposed damsite include 
the following: (1) initiate a drilling program to 
assess the strength of the rock filling the old stream 
channel and to determine if stream alluvium under- 
lies the landslide debris; (2) conduct studies to 
determine the extent and position of the interbed in 
the south abutment area; and (3) assess the effects 
of water saturation on the interbed and landslides 
along the south reservoir rim. (Alexander-PTT) 
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A comprehensive suite of geophysical logs was 
obtained from four deep monitoring boreholes at 
the New Hydrofracture Facility. The logging was 
an attempt to obtain stratigraphic, structural, and 
hydrologic information on the subsurface environ- 
ment surrounding the hydrofracture facility. Logs 
obtained include caliper, gamma, neutron, density, 
single-point resistance, long- and short-normal re- 
sistivity, spontaneous potential, temperature, 
acoustic velocity, variable density, and borehole 
televiewer. Analysis and interpretation of the geo- 
physical logs allowed the stratigraphic section at 
the facility to be determined and, by comparison 
with calibrated geophysical logs from borehole 
ORNL-Joy No. 2, allowed detailed inferences to 
be drawn about rock types and properties at the 
hydrofracture facility. Porosity values measured 
from the logs for Conasauga Group strata, as well 
as permeability values inferred from the logs, are 
low. Several intervals of apparently greater perme- 
ability, associated primarily with limestone-rich 
portions of the Maryville Limestone and sand- 
stone-rich portions of the Rome Formation, were 
noted. However, in comparison with the very low 
permeability is in a relative sense only. Numerous 
fractures were identified by using several logs in 
combination. No one geophysical log was reliable 
for fracture identification although the acoustic- 
televiewer log appeared to have the greatest suc- 
cess. In addition to their characterization of subsur- 
face conditions in the vicinity of the hydrofracture 
facility, the geophysical logs provided data on the 
extent of hydraulic fractures. Anomalies on single- 
point resistance logs that corresponded to promi- 
nent fractures identified on televiewer logs indicate 
intervals affected by hydraulic fractures associated 
with waste injection at the New Hydrofracture 
Facility. (Author's abstract) 

W88-06592 


8F. Concrete 


NONLINEAR DYNAMIC ANALYSIS OF 
FLUID-STRUCTURE SYSTEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 8B. 
W88-06010 


CONCRETE 
MANUAL, 
Water and Power Resources Service, Denver, CO. 
Engineering and Research Center. 

For primary bibliographic entry. see Field 8G. 
W88-06628 


DAM INSTRUMENTATION 


SMALL R.C.C. DAM PLAYS MAJOR ROLE IN 
REHABILITATION PROJECT, 

Beck (R.W.) and Associates, Seattle, WA. 

S. A. Benson, and R. A. Hokenson. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 2, p 37-40, February 1988. 


Descriptors: *Dams, *Concrete dams, *Roller 
compacted concrete, *Soil mechanics, *Seepage, 
Dam foundations. 


The construction of a small roller compacted con- 
crete dam, as part of a remedial project at a 
multipurpose development in Washington state ad- 
vanced knowledge about roller compacted con- 
crete applications in several ways. In particular, 
experience was gained on the adaptation of roller 
compacted concrete technology to sites with soil 
foundations, where it was necessary to control 
seepage and hydraulic gradients to prevent piping 
of the foundation, and to design the dam to allow 
for foundation settlement. (Author's abstract) 
W88-06714 


STRENGTHENING OF GIBRALTAR DAM 
WITH ROLLER COMPACTED CONCRETE, 
Woodward-Clyde Consultants, Oakland, CA. 

N. C. Wong, F. Orduz, and B. D. Ripley. 
International Water Power and Dam Construction 
ain Vol. 40, No. 2, p 42-46, February 1988. 
8 fig. 


ENGINEERING WORKS—Field 8 


Materials—Group 8G 


Descriptors: *Dams, ‘*Concrete technology, 
P' 4 zy 
*Roller compacted concrete, *Gibraltar Dam, 
*Santa Ynez River, *Seismic activity. 


Gibraltar Gam is a 67 year-old concrete arch dam 
on the Santa Ynez River in Santa Barbara, Califor- 
nia. The owner has been required to strengthen the 
dam for protection against seismic activity. Based 
on preliminary design studies, the addition of a 
roller compacted concrete gravity section down- 
stream of the dam was considered the most desira- 
ble option available. Special design studies for the 
strengthening project are summarized. The 
strengthening will convert the existing arch dam 
into an arch-shaped gravity dam, 20 ft. wide at the 
crest. The upstream face of the existing dam, the 
spillways and a gravity section on the left abut- 
ment will remain unchanged. (Roseman-PTT) 
W88-06715 


8G. Materials 


ANOTHER LOOK AT THE VERSATILE VEN- 
TURI, 
Pratt (Henry) Co. of Aurora, IL. 

For primary bibliographic entry see Field 7B. 
W88-05966 


ALTERNATIVE SEWER EVALUATION 
METHOD ELIMINATES DIGGING, 

C. H. Nance. 

Water Engineering and Management WENMD2, 
Vol. 134, No. 11, p 40-41, November 1987. 


Descriptors: *Sewer maintenance, *Sewer systems, 
*Maintenance, *Economic aspects, Costs, Mainte- 
nance costs, Tubes, Heated water, Thermosetting 
resins. 


Several methods are available for rehabilitation of 
existing sewers including total replacement, sliplin- 
ing, shotcrete lining and the inversion tube system. 
The advantages and disadvantages of the alterna- 
tives are described with emphasis on an inversion 
tube technology developed for sewer reconstruc- 
tion without excavation. This process uses a flexi- 
ble polyester felt tubular material in conjunction 
with a liquid thermosetting resin. The tube is 
closed at one end, saturated with liquid resin, and 
inverted through a pipe access point, such as a 
manhole, using hydrostatic pressure. Water pres- 
sure forces the tube against the inner walls of the 
old pipe. The water is then heated causing the 
resin to cure and form a jointless, corrosion-resist- 
ant new pipe inside the old one. The ends are cut 
off before service connections are restored and the 
pipe put back into service. Flow characteristics are 
enhanced by the thin, smooth tubing and recon- 
struction time is often reduced to one or two days 
minimizing disruption and eliminating inspection 
costs. A sample comparative economic analysis is 
included. (Wood-PTT) 

W88-05967 


HYDRODYNAMIC FORCES ON TAINTER 
GATES AND STILLING BASIN OLD RIVER 
CONTROL AUXILIARY STRUCTURE: HY- 
DRAULIC MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 8B. 
W88-06556 


EFFECTS OF PRIMARY AND SECONDARY 
AIR POLLUTANTS AND ACID DEPOSITIONS 
ON (ANCIENT AND MODERN) BUILDINGS 
AND MONUMENTS, 

National Technical Univ., Athens (Greece). Facul- 
ty of Chemical Engineering. 

For primary bibliographic entry see Field 5C. 
W88-06569 


CONCRETE 
MANUAL, 
Water and Power Resources Service, Denver, CO. 
Engineering and Research Center. 

C. L. Bartholomew, and M. L. Haverland. 


DAM INSTRUMENTATION 





Field 8—ENGINEERING WORKS 


Group 8G—Materials 


Available from the National Technical Information 
Service. Springfield, VA. 22161. as PB 88-166715. 
Price codes: AO8 in paper copy. AOI in microfiche. 
A Water Resources Technical Publication, Octo- 
ber 1987. 153 p. 102 fig, 5 tab, 10 ref. 2 append. 


Descriptors: *Concrete dams, *Instrumentation, 
*Monitoring. *Data collections, *Manuals. Dams, 
Hydraulic structures, Performance evaluation, 
Water pressure. Seepage. Vibration, Stress, Moni- 
toring. 


Instrumentation is vital in assessing the perform- 
ance of a concrete dam. The proper long-term 
performance of a dam is necessary factor in the 
evaluation of dam safety. Many types of instrumen- 
tation systems are used for concrete dams includ- 
ing systems that monitor water pressure, seepage. 
movements, vibration, temperature, stress, strain, 
and other significant parameters. The various in- 
strumentation systems used by the Bureau of Rec- 
lamation are described in this manual, which is 
intended for use by designers, engineers, instru- 
ment readers, dam operators, and dam safety per- 
sonnel. The purpose and current usage of each 
type of system is discussed, and each system is 
described regarding its advantages and limitations. 
The installation, monitoring, and data handling 
procedures for each system are outlined. (Author's 
abstract) 

W88-06628 


8I. Fisheries Engineering 


DISTRIBUTION, ABUNDANCE, AND POPU- 
LATION DYNAMICS OF NORTHERN 
SQUAWFISH, WALLEYE, SMALLMOUTH 
BASS, AND CHANNEL CATFISH IN JOHN 
DAY RESERVOIR, 

Oregon Dept. of Fish and Wildlife, Portland. 

For primary bibliographic entry see Field 2H. 
W88-06591 


INSTALLATION OF A MARINE THRUSTER 
AS A HYDROELECTRIC TURBINE AT EAGLE 
CREEK NATIONAL FISH HATCHERY. 

Sato (J.F.) and Associates, Inc., Littleton, CO. 
For primary bibliographic entry see Field 8C. 
W88-06600 


FISHERIES RESEARCH IN 

RIVER. 

Hudson River Environmental Society, New York. 

For primary bibliographic entry see Field 6G. 
88-06638 


THE HUDSON 


FISHERIES DATA SETS COMPILED BY UTIL- 
ITY-SPONSORED RESEARCH IN THE 
HUDSON RIVER ESTUARY, 

Johns Hopkins Univ., Laurel, MD. Applied Phys- 
ics Lab. 

R. J. Klauda, P. H. Muessig, and J. A. Matousek. 
IN: Fisheries Research in the Hudson River, State 
University of New York Press, Albany. 1988. p 7- 
85, 1 fig, 22 tab. 


Descriptors: *Fisheries, *Hydrologic data collec- 
tions, *Fish, *Hudson River, *Water pollution ef- 
fects, Species composition, Entrainment, Dam ef- 
fects, Ecological effects, Environmental impact 
statement, Environmental effects, Species diversi- 
ty. 


The fisheries data sets compiled by utility-spon- 
sored studies conducted between 1971 and 1980 by 
Texas Instruments Incorporated (TI), Lawler, Ma- 
tusky and Skelly Engineers (LMS), and Ecological 
Analysts, Inc. (EA) are described. The relative 
strengths and weaknesses of each data set for gen- 
eral use, based on specific study objectives, focal 
species, and sampling designs are evaluated. The 
disposition of these data sets and their accessibility 
to the scientific community are described. Utility- 
sponsored fishereis studies conducted by TI, LMS, 
and EA between 1971 and 1980 were focused on 
assessing the ecological impacts of six operating 
steam electric generating plants (Bowline Point, 
Lovett, Indian Point, Roseton, Danskammer Point, 


and Albany), two proposed fossil-fueled plants (at 
Ossining and Kingston), and one proposed 
pumped-storage plant (at Cornwall). Fisheries data 
sets collected by TI, LMS, and EA can be grouped 
into seven major categories: distribution, abun- 
dance, and species composition; biological charac- 
teristics (length, weight, age, maturity, sex, fecun- 
dity, and stomach contents); physiology and be- 
havior; entrainment; impingement; gear perform- 
ance and special studies; and culture. (See also 
W88-06638) (Geiger-PTT) 

W88-06639 


CONTRIBUTION TO THE BIOLOGY OF 
SHORTNOSE STURGEON IN THE HUDSON 
RIVER ESTUARY, 
Mid-Atlantic Fishery 
Dover, DE. 

For primary bibliographic entry see Field 2L. 
W88-06642 


Management Council, 


DISTRIBUTIONS AND MOVEMENTS OF THE 
EARLY LIFE STAGES OF THREE SPECIES OF 
ALOSA IN THE HUDSON RIVER, WITH COM- 
MENTS ON MECHANISMS TO REDUCE IN- 
TERSPECIFIC COMPETITION, 

Hudsonia Ltd., Annandale, NY. 

For primary bibliographic entry see Field 2L. 
W88-06643 


LIFE HISTORY OF ATLANTIC TOMCOD, MI- 
CROGADUS TOMCOD, IN THE HUDSON 
RIVER ESTUARY, WITH EMPHASIS ON 
SPATIO-TEMPORAL DISTRIBUTION AND 
MOVEMENTS, 

Johns Hopkins Univ., Laurel, MD. Applied Phys- 
ics Lab. 

For primary bibliographic entry see Field 2L. 
W88-06644 


FOOD HABITS OF THE AMPHIPOD GAM- 
MARUS TIGRINUS IN THE HUDSON RIVER 
AND THE EFFECTS OF DIET UPON ITS 
GROWTH AND REPRODUCTION, 

National Wildlife Federation, Washington, DC. 
For primary bibliographic entry see Field 2L. 
W88-06645 


HEAVY METALS IN FINFISH AND SELECT- 
ED MACROINVERTEBRATES OF THE 
LOWER HUDSON RIVER ESTUARY, 

Montclair Staté Coll., Upper Montclair, NJ. Dept. 
of Biology. 

For primary bibliographic entry see Field 5B. 
W88-06646 


ROLE OF SUBMERGED AQUATIC VEGETA- 
TION IN INFLUENCING THE ABUNDANCE 
OF NEKTON ON CONTIGUOUS TIDAL 
FRESH-WATER MARSHES, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2H. 
W88-06708 


CONTROLLING FISH MOVEMENT WITH 
SONIC DEVICES, 

Ontario Hydro Research Lab., Toronto. 

R. S. McKinley, P. H. Patrick, and Y. Mussali. 
International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 3, p 13-17, March 1988. 8 
fig, 19 ref. 


Descriptors: *Fish guiding, *Hydroelectric plants, 
*Sonic devices. Electrical equipment. 


Three sound-emitting devices have been developed 
recently to control fish movement near generating 
stations. The devices have the advantage of in- 
creased flexibility, in terms of frequency and ampli- 
tude, over most previous sonic devices, and show 
potential for repelling and/or attracting some spe- 
cies of fish. Results of the field testing indicate that 
a sonic device has potential for controlling some 
species of fish in lake, reverine, and ocean environ- 
ments. (Roseman-PTT) 


W88-06716 


TURBINE INTAKE MODIFICATION FOR 
FISH GUIDANCE, 

Army Engineer Div. North Pacific, Portland, OR. 
F. Ismail, R. Vaughn, and R. Walker. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 3, p 18-19, March 1988. 3 
fig. 


Descriptors: *Fish guiding, *Hydroelectric plants, 
*Turbines, *Columbia River, Salmon, Trout, Steel- 
head. 


A fish guidance test conducted on Columbia River, 
at Bonneville’s second powerhouse, carried out 
from 1983 to 1987, showed an unusually low effi- 
ciency for the existing bypass system (fish guid- 
ance efficiency is represented by the ratio of fish 
entering the bypass system to the number of fish 
entering the turbine intake). A major problem was 
the irregular flow patterns created by the abrupt 
intersection between the turbine water way and 
the face of the near vertical headwall of the pow- 
erhouse. One proposed remedy to this problem 
was to modify physically the ceiling contour of the 
turbine intake. The US Army Corps of Engineers, 
Portland (Oregon) District, attached prefabricated 
structures (turbine intake extensions) to the up- 
stream end of the water passage to streamline the 
turbine intake. Fish guidance efficiency tests indi- 
cate that the installation of these turbine intake 
extensions have increased the percentage of fish 
passing safely through the plant form 20-30 to 
10%. The improvements were highly dependent 
on the fish species, age, and size, and the degreee 
of migration with the best results obtained for 
yearling chinook and coho salmon and steelhead. 
Poor results were seen for subyearling chinook and 
sockeye salmon. (Roseman-PTT) 

W88-06717 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C. Research Facilities 


SERC FLOOD CHANNEL FACILITY, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W88-06466 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10B. Reference and Retrieval 


PACIFIC NORTHWEST RIVERS STUDY: 
IDAHO INFORMATION UPDATE AND RE- 
TRIEVAL SYSTEM. USER’S MANUAL. 

For primary bibliographic entry see Field 7C. 
W88-06590 


10D. Specialized Information 
Center Services 


ORGANIC COMPOUNDS OF ENVIRONMEN- 

TAL CONCERN IN THE GULF OF MEXICO: A 

REVIEW, 

Texas A and M Univ., College Station. Dept. of 

Oceanography. 

For primary bibliographic entry see Field 5B. 
88-06294 


DISSEMINATION OF INFORMATION TO 
PRACTICING ENGINEERS AND RESEARCH- 
ERS IN THE WATER INDUSTRY, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

D. W. Knight. 

Journal of the Institution of Water and Environ- 





mental Management. Vol. 1, No. 3, p 315-324, 
December 1987. 1 fig, 3 tab, 39 ref. 


Descriptors: *Technology transfer, *Rivers, *In- 
formation exchange, *Engineering, *Research pri- 
orities, Training, Water research. 


The need for some national policy for the coordi- 
nation of long-term or strategic research in the 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


Specialized Information Center Services—Group 10D 


water industry, and concentrates on those aspects 
which are of particular relevance to river engineer- 
ing. The contributions to this policy which can be 
made by the research councils, universities and 
polytechnics, water authorities, professional insti- 
tutions, research establishments, consultants, and 
practicing engineers are identified and discussed. 
Some consideration is also given to recent reports 
which address this problem, including the Depart- 


ment of the Environment (United Kingdom) report 
Water Research in the Longer Term. The particu- 
lar issue of disseminating research results to other 
researchers and practicing engineers is examined in 
some detail. (Author's abstract) 

W88-06458 








ABSORPTION 
Rates of Triplet Humic Acid Sensitized Photoly- 
sis of Hydrophobic Compounds. 
W88-06029 2K 


ACID DEPOSITION 
Release of Aluminum following Whole-Tree 
Harvesting at the Hubbard Brook Experimental 
Forest. New Hampshire, 
W88-05985 4C 


Three-Dimensional Eulerian Acid Deposition 
Model: Physical Concepts and Formulation, 
W88-06080 5B 


ACID DEW 
Acid Dew and the Role of Chemistry in the Dry 
Deposition of Reactive Gases to Wetted Sur- 
faces, 
W88-06118 5B 


ACID MINE DRAINAGE 
Environmental Impacts of an Old Mine Tailings 
Deposit: Hydrochemical and Hydrological 
Background, 
W88-06811 5B 


Environmental Impacts of an Old Mine Tailings 
Deposit: Modeling of Water Balance, Alkalinity 
and pH, 

W88-06812 5B 


Environmental Impacts of an Old Mine Tailings 
Deposit: Metal Concentrations and Water Path- 
ways, 

W88-06813 5B 


Environmental Impacts of an Old Mine Tailings 
Deposit: Metal Adsorption by Particulate 
Matter, 

W88-06814 5B 


ACID RAIN 
Influence of Temperature, Water and Nutrient 
Conditions During Growth on the Response of 
Brassica Oleracea L. to a Single, Short Treat- 
ment with Simulated Acid Rain, 
W88-05931 5C 


Effects of a Simulated Acid Rain Episode on 
Photosynthesis and Recovery in the Caribou- 
Forage Lichens, Cladina Stellaris (Opiz.) Brodo 
and Cladina Rangiferina (L.) Wigg., 

W88-05932 5C 


Effects of Simulated Acid Rain on Production, 
Morphology and Composition of Epicuticular 
Wax and on Cuticular Membrane Development, 
W88-05933 5C 


Effect of Simulated Acid Rain on Performance 
of the Aphid Euceraphis Betulae (Koch) on 
Silver Birch, 

W88-05934 5C 


Rate of Heterogeneous Photocatalytic Oxidation 
of NO2(-) in Cloud Water Droplets. Estimated 
for Hypothetical Environmental Conditions, 

W88-05975 2K 


Acidic Deposition and Tree Growth: I. The Use 
of Stem Analysis to Study Historical Growth 
Patterns, 

W88-05978 5C 


Acidic Deposition and Tree Growth: II. Assess- 
ing the Role of Climate in Recent Growth De- 
clines, 

W88-05979 21 


Release of Aluminum following Whole-Tree 
Harvesting at the Hubbard Brook Experimental 
Forest, New Hampshire, 

W88-05985 4C 


Effects of Simulated Acid Rain on Yield Re- 
sponse of Two Soybean Cultivars, 
W88-05990 5C 


SUBJECT INDEX 


Rainfall pH in the Venezuelan Savannah, 
W88-05998 2B 


Characterization of Weak Acidity in Selected 
Precipitation Samples from a Forest Ecosystem, 
W88-05999 5A 


Acid Precipitation in Southern New Jersey, 
W88-06012 5C 


Sources and Fate of Atmospheric HCI in the U. 
K. and Western Europe, 
W88-06013 5B 


Theoretical Investigation of Sulfate Formation 
in Clouds, 
W88-06014 5B 


Scavenging Ratio Normalized to Remove the 
Effect of Humidity, 
W88-06015 5B 


Plume Wash-Out Near a Coal-Fired Power 
Plant: Measurements and Model Calculations, 
W88-06016 5B 


Effects of Simulated Acid Rain With and With- 
out Ambient Rain on the Growth and Yield of 
Field-Grown Soybeans, 

W88-06050 5C 


Impact of Simulated Acid Rain on Yield of a 
Field-Grown Oat Crop, 
W88-06051 5C 


Interactive Effects of Simulated Acidic Fog and 
Ozone on Field-Grown Alfalfa, 
W88-06052 5C 


Extent of Forest Decline in Europe, 
W88-06054 5C 


Causes of Forest Damage in Europe, 
W88-06056 5C 


Monitoring European Transboundary Air Pollu- 
tion, 
W88-06057 5B 


Air Pollution in Europe: International Policy 
Responses, 
W88-06058 5G 


Chemical Consequences of Mixing Atmospheric 
Droplets of Varied pH, 
W88-06065 5B 


Three-Dimensional Eulerian Acid Deposition 
Model: Physical Concepts and Formulation, 
W88-06080 SB 


Acid Rain, 
W88-06106 5B 


Relationships Between Concentration and Depo- 
sition of Nitrate and Sulphate in Precipitation, 
W88-06110 5B 


Fate of US and Canadian Combustion Nitrogen 
Emissions, 
W88-06112 5B 


Acid Dew and the Role of Chemistry in the Dry 
Deposition of Reactive Gases to Wetted Sur- 
faces, 

W88-06118 5B 


Behavioural Responses of Lake Charr (Salve- 
linus Namaycush) Embryos to Simulated Acidic 
Runoff Conditions, 

W88-06143 5C 


Deposition of Air-borne Acidifiers in the West- 
ern Environment, 
W88-06144 5B 


Longitudinal Variations in Trace Metal Concen- 
trations in a Northern Forested Ecosystem, 
W88-06154 5B 


Effects of Acid Rain on Corn Silks and Pollen 
Germination, 
W38-06158 5B 


Computer Simulation of Soil Sensitivity to Acid 
Rain, 
W88-06181 2K 


Effects of Low Ionic Strength Solutions on pH 
of Acid Forested Soils, 
W88-06186 2K 


Two Case Studies of the Transport of Dust 
Storm Aerosol and the Potential for Incorpora- 
tion into Precipitation, 

W88-06233 2B 


Acid Precipitation Patterns and Trends in East- 
ern North America, 1980-84, 
W88-06240 5B 


Atmospheric Wet Sulphate Deposition and 
Lakewater Chemistry, 
W88-06304 5B 


Distribution of Partial Sums with Applications 
to Dam Capacity and Acid Rain, 
W88-06499 7C 


Acid Deposition: A Challenge for Europe. 
W88-06559 5B 


Air Pollution, Emission and Ambient Concentra- 
tions, 
W88-06560 5B 


Residence and Transport of Pollutants in the 
Atmosphere - A Meteorological Problem, 
W88-06561 5B 


Formation of Atmospheric Acidity, 
W88-06562 5B 


Investigation of the Wet and Dry Deposition of 
Acidic and Heavy-Metal Components, 
W88-06563 5B 


Direct Effects of Air Pollutants, Singly and in 
Mixtures, on Plants and Plant Assemblages, 
W88-06564 5C 


Effects of Accumulation of Air Pollutants in 
Forest Ecosystems, 
W88-06565 5C 


Factors Confounding Evaluation of Air Pollu- 
tion Stress on Forests: Pollution Input and Com- 
plexity, 

W88-06566 5C 


Effects of Acid Depositions on Aquatic Ecosys- 
tems, 
W88-06567 SC 


Acidification of the Environment: A Canadian 
Perspectives, 
W88-06568 ~ 


Effects of Primary and Secondary Air Pollutants 
and Acid Depositions on (Ancient and Modern) 
Buildings and Mc 

W88-06569 5C 





Overall Economic Aspects of Various Abate- 
ment Strategies and of the Processes for Reduc- 
tion of Emissions, 

W88-06570 5G 


Ecological Effects of Deposited Sulphur and 
Nitrogen Compounds, 
W88-06571 5C 


Faunal and Chemical Dynamics of Some Acid 
and Alkaline New Zealand Streams, 

W88-06688 2H 
Effects of Simulated Ammonium Sulphate and 
Sulphuric Acid Rain on Acidification, Water 


SU-1 





ACID RAIN 


Quality. and Flora of Small-Scale Soft Water 
Systems, 
W88-06699 ~< 


Throughfall Chemistry in a Red Maple Prove- 
nance Plantation Sprayed with ‘Acid Rain’, 
W88-06729 5B 


Application of a Continuous Distribution Model 
for Proton Binding by Humic Acids Extracted 
from Acidic Lake Sediments, 

W88-06779 2H 


Seasonal Fluxes of Some Ions Through the 
Overstory, Underbrush, and Organic Soil Hori- 
zons of an Aspen-Birch Forest, 

W88-06797 SB 


ACID STREAMS 
Positively Charged Suspended Particles: Studies 
in an Iron-Rich River and Its Estuary, 
W88-05958 2H 


Faunal and Chemical Dynamics of Some Acid 
and Alkaline New Zealand Streams, 
W88-06688 2H 


ACIDIC SOILS 
Solution Composition Effects on Cadmium 
Sorption by Forest Soil Profiles, 
W88-05989 SE 


ACIDIC WATER 
Behavioural Responses of Lake Charr (Salve- 
linus Namaycush) Embryos to Simulated Acidic 
Runoff Conditions, 
W88-06143 5C 


Application of a Continuous Distribution Model 
for Proton Binding by Humic Acids Extracted 
from Acidic Lake Sediments, 

W88-06779 2H 


ACIDIFICATION 
Air Pollution, Emission and Ambient Concentra- 
tions, 
W88-06560 5B 


Acidification of the Environment: A Canadian 
Perspectives, 
W88-06568 5C 


ACIDITY 
Cation Cycling in a Base-poor and Base-rich 
Northern Hardwood Forest Ecosystem, 
W88-06153 2K 


Effects of Low Ionic Strength Solutions on pH 
of Acid Forested Soils, 
W88-06186 2K 


Comment on the Use of Acidimetric Titrations 
for the Estimation of the Alkalinity and Bicar- 
bonate Content of Acid Upland Surface Waters, 
W88-06427 SA 


ACTIVATED CARBON 
Strategic Measure to Improve the Quality of the 
Water Supply in Shanghai: A Brief Review of 
the Water Intake Works from Upstream of 
Huangpu River, 
W88-06276 5D 


Granular Activated Carbon Passes Water Qual- 
ity Test, 
W88-06495 SF 


Control of Emissions from an Air Stripper 
Treating Contaminated Groundwater, 
W88-06740 SF 


ACTIVATED SLUDGE 
Moisture Retention Characteristics and Volume 
Reduction of Municipal Sludges, 
W88-06220 5D 


SU-2 


SUBJECT INDEX 


Identification of Filamentous Organisms in Nu- 
trient Removal Activated Sludge Plants in South 
Africa, 

W88-06221 5D 


Management of Wastewater from Soap and 
Food Industries: A Case Study, 
W88-06438 5D 


Operating Experiences at a Large Continuously 
Fed, Intermittently Decanted, Activated Sludge 
Plant, 

W88-06487 5D 


Activated Sludge Process Combined with Bio- 
film Cultivation, 
W88-06766 5D 


ACTIVATED SLUDGE PROCESS 
Settling Behavior of Activated Sludge from an 
Effluent Treatment Plant of a Petrochemical 
Industry: Involvement of Biofactor in Sludge 
Bulking, 
W88-06017 5D 


Bury Sludge Digestion Plant: Early Operating 
Experiences, 
W88-06199 5D 


Fate of Heavy Metals in Pilot-Plant Scale 
Upflow Sludge-Blanket Clarifiers, 
W88-06205 5D 


Simplified Kinetic Model to Simulate Soluble 
Organic Substances Removal in an Activated 
Sludge Aeration Tank, 

W88-06314 5D 


Computer-aided Load Smoothing with Energy 
Management (CALSEM) for Activated-Sludge 
Sewage Treatment Plants, 

W88-06460 5D 


Treatment of Anaerobically Digested Palm Oil 
Mill Effluent by Pressurised Activated Sludge, 
W88-06473 5D 


Kinetics and Stoichiometry of Activated Sludge 
Treatment of a Toxic Organic Wastewater, 
W88-06490 5D 


Activated Sludge Characteristics in a Phospho- 
rus Depleted Environment, 
W88-06759 5D 


Lack of Repression by Oxygen of the Denitrify- 
ing Enzymes in Activated Sludge, 
W88-06765 5D 


ADAPTATION 
Comparison of Antibiotic Production from Four 
Ecotypes of the Marine Alga, Dunaliella, 
W88-06086 sc 


Mortality and Quantitative Aspects of Storage 
Cell Utilization in Mussels, Mytilus Edulis, Fol- 
lowing Exposure to Diesel Oil Hydrocarbons, 
W88-0668 1 SC 


Behavior and Form of Psephenus Herricki 
(DeKay) (Coleoptera:Psephenidae) in Relation 
to Water Flow, 

W88-06693 2E 





ADMINISTRATIVE REGULATIONS 
Water Use Registration and Reporting in New 
Hampshire, 
W88-06171 SF 


ADSORPTION 
Preconcentration of Hydrophilic Pesticides from 
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Europe, 
W88-06297 5C 


BUNDESFORSCHUNGSANSTALT FUER 
LANDWIRTSCHAFT, BRUNSWICK 
(GERMANY, F.R.). INST. FUER 
PRODUKTIONS- UND OKOTOIKOLOGIE. 
Direct Measurement of Cadmium, Lead, Copper 
and Zinc in Samples from a River Ecosystem by 
Zeeman Atomic Absorption Spectrometry 
(ZAAS) in the Graphite Furnace, 
W88-05919 SA 


BUREAU OF RECLAMATION, AMARILLO, 
TX. 


Limited Testing at LA854, Dona Ana County, 
New Mexico, 
W88-06557 6G 


BUREAU OF RECLAMATION, AMARILLO, 
TX. SOUTHWEST REGION. 
Closed Basin of Colorado’s San Luis Valley: 
Bureau of Reclamation Archaeological Investi- 
gations 1976-1986, 
W88-06586 6G 


BUTLER UNIV., INDIANAPOLIS, IN. 
HOLCOMB RESEARCH INST. 
Acidic Deposition and Tree Growth: I. The Use 
of Stem Analysis to Study Historical Growth 
Patterns, 
W88-05978 5C 


Acidic Deposition and Tree Growth: II. Assess- 
ing the Role of Climate in Recent Growth De- 
clines, 

W88-05979 21 


C.N.R./LR.P.1L., TORINO. 
Rainfall-Flow Relationship in Some 
Rivers by Multiple Stochastic Models, 
W88-06531 2A 


Italian 


CALIFORNIA DEPT. OF HEALTH SERVICES, 
BERKELEY. 
Chemical Contamination of California Drinking 
Water, 
W88-06670 5B 


CALIFORNIA STATE UNIV., FRESNO. 

CENTER FOR IRRIGATION TECHNOLOGY. 
Response of Cotton to Treated Domestic 
Wastewater Applied through Trickle Irrigation, 
W88-06450 SE 


CALIFORNIA UNIV., BERKELEY. 
Some Contrasting Examples of the Time and 
Frequency Domain Approaches to Time Series 
Analysis, 
W88-06497 7C 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Bedload Sheets in Heterogeneous Sediment, 
W88-06709 2J 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Sprinkler Uniformity for Oscillating Low Water 
Pressure, 
W88-06354 3F 


Trickle Irrigation Screen Filter Performance as 
Affected by Sand Size and Concentration, 
W88-06355 3F 


Irrigation, Drainage and Soil Salinity in Crack- 
ing Soils, 
W88-06356 3F 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
CIVIL ENGINEERING. 
Centrifuge Modeling of Transport Processes for 
Pollutants in Soils, 
W88-06119 5B 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Estimating Tropical Pacific Rainfall Using Digi- 
tal Satellite Data, 
W88-06255 2B 


Relationships between Monthly Precipitation 
and SST Variations in the Tropical Pacific 
Region, 

W88-06369 2B 


Climate-Normalized Cotton Leaf Water Poten- 
tials for Irrigation Scheduling, 
W88-06732 3F 


CALIFORNIA UNIV., LOS ANGELES. 
SCHOOL OF PUBLIC HEALTH. 
Chemistry of Water Treatment Processes In- 
volving Ozone, Hydrogen Peroxide and Ultra- 
violet Radiation, 
W88-06041 SF 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES. 
Evaluation of Pesticide Groundwater Pollution 
Potential from Standard Indices of Soil-Chemi- 
cal Adsorption and Biodegradation, 
W88-05988 5B 


Application of the Convection-Dispersion 
Model to Solute Transport in Finite Soil Col- 
umns, 

W88-06174 5B 


Polymer Type and Water Quality Effects on 
Soil Dispersion, 
W88-06182 2G 


Cationic Polymer Effects on Infiltration Rates 
with a Rainfall Simulator, 
W88-06183 2G 


Crust Formation and Clay Migration Effects on 
Infiltration Rate, 
W88-06184 2G 
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CALIFORNIA UNIV., RIVERSIDE. DEPT. OF SOIL AND ENVIRONMENTAL SCIENCES. 


Analytical Solution to Saturated Flow in a 
Finite Stratified Aquifer. 
W88-06284 2F 


CALIFORNIA UNIV., RIVERSIDE. 
STATEWIDE AIR POLLUTION RESEARCH 
CENTER. 

Interactive Effects of Simulated Acidic Fog and 

Ozone on Field-Grown Alfalfa, 

W88-06052 5C 


Combined Effects of Ozone and Water Stress on 
Alfalfa Growth and Yield, 
W88-06155 5C 


CALIFORNIA UNIV., SAN FRANCISCO. 
DEPT. OF MEDICINE. 
Clinical Significance of Water Pollution, 
W88-06671 5C 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF MECHANICAL AND 
ENVIRONMENTAL ENGINEERING. 
Entrainment of Sediments and Dredged Materi- 
als in Shallow Lake Waters, 
W88-06405 5B 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF POLITICAL SCIENCE. 
Institutional Framework for Agricultural Water 
Conservation and Reallocation in the West: A 
Policy Analysis, 
W88-06633 6E 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Effect of Metal Metabolism on Uptake, Disposi- 
tion, and Toxicity in Fish, 
W88-06290 SC 


Identification of Internal Tides in Tidal Current 
Records from the Middle Estuary of the St. 
Lawrence, 

W88-06511 2L 


Dynamic-Stochastic Approach for Modelling 
Advection-Dispersion Processes in Open Chan- 
nels, 

W88-06515 2E 


CANADIAN HYDROGRAPHIC SERVICE, 
OTTAWA (ONTARIO). 
Computation of Tides from Irregularly Sampled 
Sea Surface Height Data, 
W88-06513 2L 


CANTERBURY UNIV., CHRISTCHURCH 
(NEW ZEALAND). 
Polychlorinated Biphenyls: Accumulation and 
Effects upon Plants, 
W88-06659 5C 


CANTERBURY UNIV., CHRISTCHURCH 
(NEW ZEALAND). DEPT. OF ZOOLOGY. 
Faunal and Chemical Dynamics of Some Acid 
and Alkaline New Zealand Streams, 
W88-06688 2H 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF CIVIL ENGINEERING. 
Identification of Filamentous Organisms in Nu- 
trient Removal Activated Sludge Plants in South 
Africa, 
W88-06221 5D 


Bulking control with Chlorination in a Nutrient 
Removal Activated Sludge System, 
W88-06222 5D 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF ZOOLOGY. 
Leaf-pack Dynamics in a Southern African 
Mountain Stream, 
W88-06694 2H 


OR-4 


CARLETON UNIV., OTTAWA (ONTARIO). 
OTTAWA-CARLETON CENTRE FOR 
GEOSCIENCE STUDIES 

Future Trends: A Look at AWWA's Strategic 

Plan, 

W88-06170 6B 


CASWELL, EICHLER AND HILL, INC., WEST 
TOPSHAM, VT. 

Time-of-Travel in Glacial Aquifers, 

W88-06695 5B 


CATONSVILLE COMMUNITY COLL., MD. 
Treatment of Various Nuclear Generating Sta- 
tion Waste Waters with Durasil(TM) Media, 
W88-06083 5D 


CENTRAL ARID ZONE RESEARCH INST., 
JODHPUR (INDIA). 
Fluvial Sedimentation in the Indian Arid Zone, 
W88-06353 


CENTRAL PUBLIC HEALTH LAB., LONDON 
(ENGLAND). COMMUNICABLE DISEASE 
SURVEILLANCE CENTRE. 
Water and Disease After Croydon: A Review of 
Water-borne and Water-associated Disease in 
the UK 1937-86, 
W88-06198 5C 


CENTRAL RESEARCH INST. OF ELECTRIC 
POWER INDUSTRY, CHIBA (JAPAN). 
Mobile Pu in Reservoir Sediments of Nagasaki, 
Japan, 
W88-06049 5B 


CENTRAL SOIL AND WATER 
CONSERVATION RESEARCH AND 
TRAINING INST., DEHRA DUN (INDIA). 
Water Use and Yield Response of Wheat to 
Irrigation and Nitrogen on an Alluvial Soil in 
North India, 
W88-06734 3F 


CENTRE DE RECHERCHE DE MAISONS- 
LAFFITTE (FRANCE). 
Application of Oxidation by a Combined 
Ozone/Ultraviolet Radiation System to the 
Treatment of Natural Water, 
W88-06044 SF 


Optimal Conditions for Applying an Ozone-Hy- 
drogen Peroxide Oxidizing System (Conditions 
Optimales d’Application du Systeme Oxydant 
Ozone-Peroxyde d’Hydrogene), 

W88-06321 5F 


CENTRE FOR AGROBIOLOGICAL 
RESEARCH, WAGENINGEN 
(NETHERLANDS). 
Measurement of Matric Flux Potential: A Simple 
Procedure for the Hydraulic Characterization of 
Soils, 
W88-06442 2G 


CENTRE FOR WATER RESOURCES 
DEVELOPMENT MANAGEMENT, KERALA 
(INDIA). 
New Method for the Microdetermination of Mo- 
lybdenum (VI) in Steel, Biological Materials and 
Waters, 
W88-06097 5A 


CENTRO DE INVESTIGACIONES 
BIOLOGICAS, MADRID (SPAIN). LAB. OF 
INDUSTRIAL MICROBIOLOGY. 

Bacterial Flora in Bottled Uncarbonated Mineral 

Drinking Water, 

W88-06737 5B 


CESKOSLOVENSKA AKADEMIE VED, 
PRAGUE. USTAV TEORIE INFORMACE A 
AUTOMATIZACE. 

Structural Control Strategies in Aquatic Ecosys- 

tems, 

W88-06168 2H 


CH2M/HILL, DENVER, CO. 
Lack of Repression by Oxygen of the Denitrify- 
ing Enzymes in Activated Sludge, 
W88-06765 5D 


CH2M HILL, INC., CORVALLIS, OR. 
Control of Emissions from an Air Stripper 
Treating Contaminated Groundwater, 
W88-06740 5F 


CH2M HILL NORTHWEST, INC., BELLEVUE, 
WA. 
Outfall Relocation Study in Commencement 
Bay, Washington, 
W88-06074 SE 


CH2M/HILL, RESTON, VA. 
Treatment Processes for Contaminated Ground- 
water - Three Case Studies, 
W88-06755 5G 


CHIBA UNIV. (JAPAN). DEPT. OF 
SYNTHETIC CHEMISTRY. 
Rate of Heterogeneous Photocatalytic Oxidation 
of NO2(-) in Cloud Water Droplets. Estimated 
for Hypothetical Environmental Conditions, 
W88-05975 2K 


CHINESE UNIV. OF HONG KONG, SHATIN. 
DEPT. OF BIOLOGY. 
Heavy Metal Contents of Vegetable Crops 
Treated with Refuse Compost and Sewage 
Sludge, 
W88-05969 SE 


CLARKSON COLL. OF TECHNOLOGY, 
POTSDAM, NY. DEPT. OF CIVIL AND 
ENVIRONMENTAL ENGINEERING. 
Application of a Continuous Distribution Model 
for Proton Binding by Humic Acids Extracted 
from Acidic Lake Sediments, 
W88-06779 2H 


COLORADO SCHOOL OF MINES, GOLDEN. 
DEPT. OF GEOLOGY. 
Perched Water Identification with - Nuclear 
Logs, 
W88-06376 2F 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRICULTURAL AND CHEMICAL 
ENGINEERING. 

Crop Coefficients Derived from Reflected 

Canopy Radiation: A Concept, 

W88-06350 3F 


COLORADO STATE UNIV., FORT COLLINS. 

DEPT. OF ATMOSPHERIC SCIENCE. 
Retrieval of Water Vapor Profiles via Principal 
Components: Options and Their Implications, 
W88-06242 2B 


Application of Ice Nucleation Kinetics in Oro- 
graphic Clouds, 
W88-06253 3B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Optimal Management of Multireservoir Systems 
Using Streamflow Forecasts, 
W88-06540 4A 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF ELECTRICAL ENGINEERING. 
Simulation of Radar Reflectivity and Surface 
Measurements of Rainfall, 
W88-06750 7C 





COLORADO UNIV. AT BOULDER. DEPT. OF 
ENVIRONMENTAL, POPULATION, AND 
ORGANISMIC BIOLOGY. 
Causes of Seasonality in the Chemistry of a Lake 
on the Orinoco River Floodplain, Venezuela, 
W88-05957 2H 


COMMISSION OF THE EUROPEAN 
COMMUNITIES, ISPRA (ITALY). JOINT 
RESEARCH CENTRE. 
Determination by Direct Zeeman-AAS of Cad- 
mium, Lead and Copper in Water-Borne Sus- 
pended Matter Collected on Filters, 
W88-05918 5A 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF PLANT 
INDUSTRY. 

Optical Water Quality - What Does it Mean and 

How Should We Measure It, 

W88-06486 5G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CLEVELAND (AUSTRALIA). MARINE LABS. 
Lacunal Gas Discharge as a Measure of Produc- 
tivity in the Seagrasses Zostera Capricorni, Cy- 
modocea Serrulata, and Syringodium Isoetifo- 
lium, 
W88-06698 2H 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
GLEN OSMOND (AUSTRALIA). DIV. OF 
SOILS. 
Characterization of Water Entry into a Soil 
With a Contrasting Textural Class: Spatial Vari- 
ability of Infiltration Parameters and Influence 
of Macroporosity, 
W88-05927 2G 


COMMONWEALTH SCIENTIFIC AND 


INDUSTRIAL RESEARCH ORGANIZATION, 
GRIFFITH (AUSTRALIA). CENTRE FOR 
IRRIGATION RESEARCH. 
Response of Maize to Three Short-Term Periods 
of Waterlogging at High and Low Nitrogen 
Levels on Undisturbed and Repacked Soil, 
W88-06449 


COMPAGNIE GENERALE D’ENTREPRISE 
ELECTRIQUE - ALSTHOM, LEVALLOIS- 
PERRET (FRANCE). 

Fault-Tolerant Controller for Hydro Power- 

plants, 

W88-06718 8C 


CONCEPCION UNIV. (CHILE). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Comparison of Infiltration Measuring Methods 
for Surface Irrigation, 
W88-05946 2G 


CONCORDIA UNIV., LOYOLA CAMPUS, 
MONTREAL (QUEBEC). DEPT. OF CIVIL 
ENGINEERING. 

Perturbation Based Model of Heat-Induced Sup- 

pression of River Ice, 

W88-06807 5C 


CONCORDIA UNIV., SIR GEORGE 
WILLIAMS CAMPUS, MONTREAL 
(QUEBEC). DEPT. OF CIVIL ENGINEERING. 
Characteristics of Square-Edged and Round- 
Nosed Broad-Crested Weirs, 
W88-05941 8C 


Submerged Flow Characteristics of Throatless 
Flume, 
W88-05952 8B 


CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
Chemistry and Properties of PCBs in Relation to 
Environmental Effects, 
W88-06652 SB 
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CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
DEPT. OF SOIL AND WATER. 

Microbial Degradation of 1,2-Dibromoethane in 

Shallow Aquifer Materials, 

W88-05976 5B 


CONNECTICUT UNIV., STORRS. DEPT. OF 
CHEMISTRY. 
Comparison of On-Column and Splitless Injec- 
tions for the Capillary GC Quantitation of Or- 
ganics Extracted from Landfill Leachates, 
W88-06098 SA 


CONSOLIDATED EDISON CO. OF NEW 
YORK, INC., NEW YORK. 
Management Recommendations for a Hudson 
River Atlantic Sturgeon Fishery Based on an 
Age-Structured Population Model, 
W88-06650 6B 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Annual-Monthly Streamflow Model for Incor- 
porating Parameter Uncertainty into Reservoir 
Simulation, 
W88-06537 2E 


CORPS OF ENGINEERS, BALTIMORE, MD. 
BALTIMORE DISTRICT. 
Beneficial Uses of Dredged Material: Proceed- 
ings of the North Atlantic Regional Conference. 
W88-06587 SE 


CORPS OF ENGINEERS, WALLA WALLA, 
WA. WALLA WALLA DISTRICT. 
Review of Exchange Processes Among the 
Three Basins of Lake Erie, 
W88-06404 5B 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Atmospheric Wet Sulphate Deposition and 
Lakewater Chemistry, 
W88-06304 SB 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. HAZARDOUS WASTE AND 
WATER BRANCH. 
Use of Selenastrum capricornutum to Assess the 
Toxicity Potential of Surface and Ground Water 
Contamination Caused by Chromium Waste, 
W88-06328 5C 


COSTA RICA UNIV., SAN JOSE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
AQUA, A Model to Evaluate Water Deficits 
and Excesses in Tropical Cropping. I. Basic As- 
sumptions and Yield, 
W88-06725 3F 


CRAWFORD, MURPHY AND TILLY, INC., 
SPRINGFIELD, IL. 
Privatization, Cooperation, and Innovation in 
Mt. Vernon, Illinois, 
W88-06485 5D 


DADE COUNTY DEPT. OF PUBLIC HEALTH, 
MAIAMI, FL. OFFICE OF ENVIRONMENTAL 
HEALTH FOR SANITARY ENGINEERING. 
Current Status of Water-Borne Disease Out- 
breaks, 
W88-06576 x 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). 
Generalized Least Squares Procedure for Re- 
gression with Autocorrelated Errors, 
W88-06506 7C 


DEAKIN UNIV. (AUSTRALIA). DIV. OF 
BIOLOGICAL AND SCIENCES. 
Case Study: The Australian Ecosystem, 
W88-06669 


DOW CHEMICAL CO., MIDLAND, Mi. 


DELAWARE UNIV., LEWES. COLL. OF 
MARINE STUDIES. 
Microbial Trophodynamics in the Delaware Es- 
tuary, 
W88-06675 2L 


DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Selecting Coagulant, Filtration, and Sludge-Con- 
ditioning Aids, 
W88-06009 SF 


DEPARTMENT OF AGRICULTURE, 
CHARLOTTETOWN (PRINCE EDWARD 
ISLAND). RESEARCH STATION. 
Soil Erosion Losses Under Freeze/Thaw and 
Winter Ground Cover Using a Laboratory Rain- 
fall Simulator, 
W88-06781 2J 


DEPARTMENT OF AGRICULTURE, 
LETHBRIDGE (ALBERTA). GROUNDWATER 
SECTION. 
MRCON: Computer Program for Estimating 
Soil Moisture Retention and Unsaturated Hy- 
draulic Conductivity, 
W88-06286 2G 


DEPARTMENT OF AGRICULTURE, 
MELFORT (SASKATCHEWAN). RESEARCH 
STATION. 
Soil Water Deficit Effect on Yield, Leaf Area, 
and Net Assimilation Rate of Three Forage 
Grasses: Crested Wheatgrass, Smooth Brome- 
grass, and Altai Wildrye, 
W88-06340 21 


DEPARTMENT OF ENERGY, 
ALBUQUERQUE, NM. URANIUM MILL 
TAILINGS REMEDIAL ACTION PROJECT 
OFFICE. 
Remedial Action at the Ambrosia Lake Uranium 
Mill Tailings Site, Ambrosia Lake, New Mexico. 
W88-06599 5G 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. ANDREWS (NEW 
BRUNSWICK). BIOLOGICAL STATION. 
Uptake and Excretion of Organochlorine Pesti- 
cides by Nereis virens Under Normoxic and 
Hypoxic Conditions, 
W88-06474 5B 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, PETONE (NEW 
ZEALAND). CHEMISTRY DIV. 
Carbon-13 Nuclear Magnetic Resonance Spec- 
troscopic Characterisation of Humic Substances 
from Municipal Refuse Decomposing in a Land- 
fill, 
W88-06424 5A 


DEPARTMENT OF THE ENVIRONMENT, 
DARTMOUTH (NOVA SCOTIA). 
Protecting Marine Environmental Quality from 
Land-Based Pollutants: The Strategic Role of 
Ecotoxicology, 
W88-06753 5G 


DEPARTMENT OF THE ENVIRONMENT, 
EONDON (ENGLAND). 
Ecological Effects of Deposited Sulphur and 
Nitrogen Compounds, 
W88-06571 5C 


DOW CHEMICAL CO., MIDLAND, MI. 
Mobility and Effects in Liner Clay of Fluoro- 
benzene Tracer and Leachate, 

W88-06377 5G 
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DOW CHEMICAL CO., MIDLAND, Mi. DEPT. HEALTH AND ENVIRONMENTAL SCIENCES. 


DOW CHEMICAL CO., MIDLAND, MI. DEPT. 
HEALTH AND ENVIRONMENTAL 
SCIENCES. 

Chronic Toxicity of Aniline and 2.4-Dichloro- 

phenol to Daphnia magna Straus, 

W88-06084 moe 


DOW CHEMICAL U.S.A., MIDLAND, MI. 
Bisphenol A: Acute Aquatic Toxicity, 
W88-06326 


DUKE UNIV., DURHAM, NC. DEPT. OF 
BOTANY. 
Physiological Responses in Two Populations of 
Andropogon glomeratus Walter B.S.P. to Short- 
Term Salinity, 
W88-06289 2L 


DUKE UNIV., DURHAM, NC. DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Capillary Suction Time as a Fundamental Meas- 

ure of Sludge Dewaterability, 

W88-06489 5D 


DUKE UNIV., DURHAM, NC. SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES. 

Effects of Low Ionic Strength Solutions on pH 

of Acid Forested Soils, 

W88-06186 2K 


DUNSTAFFNAGE MARINE RESEARCH LAB., 
OBAN (SCOTLAND). 
Long-Term Changes in Benthic Populations in 
Some West European Coastal Areas, 
W88-06335 5C 


DURBAN-WESTVILLE UNIV. (SOUTH 
AFRICA). DEPT. OF BOTANY. 

Effects of Salinity and Nitrogen on Growth and 

Water Relations in the Mangrove, Avicennia 

Marina (Forsk.) Vierh., 

W88-06115 2L 
EAST ANGLIAN WATER CO., CAMBRIDGE 
(ENGLAND). 

Trouble from the Fresh Water Mussel (Sphaer- 

ium corneum Lin), 

W88-06461 SF 


ECOLE MOHAMMEDIA D’INGENIEURS, 
AGDAL RABAT (MOROCCO). 
Fundamental Descriptive Study and Modeliza- 
tion of Biological Film Growth--I. Fundamental 
Descriptive Study of Biological Film Growth 
(Etude Descriptive Fondamentale et Modelisa- 
tion de la Croissance d'un Film Biologique--I. 
Etude Descriptive Fondamentale de la Crois- 
sance d'un Film Biologique), 
W88-06317 5D 


ECOLE NATIONALE SUPERIEURE DES 
MINES DE PARIS, FONTAINEBLEAU 
(FRANCE), CENTRE D’INFORMATION 
GEOLOGIQUE. 
Combined Use of Hydraulic and Electrical 
Properties of an Aquifer in a Geostatistical Esti- 
mation of Transmissivity, 
W88-06383 2F 


ECOLE POLYTECHNIQUE, MONTREAL 
(QUEBEC). 
Exploration of an Extreme Value Partial Time 
Series Model in Hydroscience, 
W88-06504 7C 


ECONOMIC COMMISSION FOR EUROPE 
(UN), GENEVA (SWITZERLAND). 
Air Pollution in Europe: International Policy 
Responses, 
W88-06058 5G 


EDINBURGH UNIV. (SCOTLAND). DEPT. OF 
GEOLOGY. 
Children’s Blood Lead and Exposure to Lead in 
Household Dust and Water - A Basis for an 
Environmental Standard for Lead in Dust, 
W88-06439 5B 
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ELECTRICITY COUNCIL RESEARCH 
CENTRE, CAPENHURST (ENGLAND). 
Oxidation by UV and Ozone of Organic Con- 
taminants Dissolved in Deionized and Raw 
Mains Water, 
W88-06043 SF 


ELECTRONIC TECHNIQUES, INC., AUBURN, 
CA. 
Seasonal and Interannual Trends of Sierra 
Nevada Clouds and Precipitation, 
W88-06248 3B 


EM DIAGNOSTIC SYSTEMS, GIBBSTOWN, 
NJ. 
Acid Precipitation in Southern New Jersey, 
W88-06012 5C 


ENGINEERING-SCIENCE, INC., PASADENA, 
CA. 
Technical and Economic Comparison of Night- 
soil and Sewerage Systems in Urban Areas, 
W88-06224 SE 


ENVIRONMENT 2000, INC., BELLEVUE, 
NEBRASKA. 
Controlled Sampling Program Improves User 
Fee Structure, 
W88-05968 7B 


ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. ENVIRONMENTAL SERVICES 
DIV. 
Overview of USEPA/Clear Lake Erie Sediment 
Oxygen Demand Investigations During 1979, 
W88-06415 2H 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. 
Stringfellow Leachate Treatment with RBC, 
W88-06741 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 
Destruction of Volatile Organic Contaminants in 
Drinking Water by Ozone Treatment, 
W88-06027 5F 


ENVIRONMENTAL PROTECTION AGENCY, 

CINCINNATI, OH. ENVIRONMENTAL 

CRITERIA AND ASSESSMENT OFFICE. 
Metabolism of Mutagenic Polycyclic Aromatic 
Hydrocarbons by Photosynthetic Algal Species, 
W88-06305 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
KOWLOON (HONG KONG). 
Use of Organisms to Quantify PCBs in Marine 
and Estuarine Environments, 
W88-06663 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
RESEARCH TRIANGLE PARK, NC. 
Acid Precipitation Patterns and Trends in East- 
ern North America, 1980-84, 
W88-06240 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. 
Superfund Record of Decision: Pioneer Sand, 
FL 


W88-06620 5G 


Superfund Record of Decision: Arrowhead Re- 
finery, MN. 
W88-06621 5G 


Superfund Record of Decision: Sikes Disposal 
Pits, TX. 
W88-06622 5G 


Superfund Record of Decision: 
Garage, NH. 
W88-06623 5G 
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ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF PESTICIDE 
PROGRAMS. 
Hazard Evaluation Division Standard Evalua- 
tion Procedure: Fish Life-Cycle Toxicity Tests, 
W88-06616 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF SOLID 
WASTE. 
Alternate Concentration Limit Guidance. Part 1: 
ACL Policy and Information Requirements. 
W88-06552 5G 


ENVIRONMENTAL RESEARCH LAB., 
ATHENS, GA. 
Impact of Pesticides on Ground Water Contami- 
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Near Lantana Landfill, Southeast Florida, 
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Stages of Three Species of Alosa in the Hudson 
River, with Comments on Mechanisms to 
Reduce Interspecific Competition, 

W88-06643 2L 


HULL UNIV. (ENGLAND). DEPT. OF 
CHEMISTRY. 
Automated Spectrophotometric Field Monitor 
for Water Quality Parameters: Determination of 
Nitrate, 
W88-06135 SA 


HUMBERSIDE COLL. OF HIGHER 

EDUCATION, GRIMSBY (ENGLAND). 
Measurement of Plumbosolvency Propensity to 
Guide the Control of Lead in Tapwaters, 
W88-06452 SA 


HUMPHREYS (HOWARD) AND PARTNERS, 
LEATHERHEAD (ENGLAND), 
Method for Managing River Abstractions and 
Protecting the Environment, 
W88-06200 4A 


HYDRAULICS RESEARCH STATION, 
WALLINGFORD (ENGLAND). 
Development of Groundwater Resources in 
Scotland, 
W88-06196 4B 


Frictional Characteristics of Alluvial Streams in 
the Lower and Upper Regimes, 
W88-06197 2E 


Coastal Wave Modelling, 
W88-06468 8B 


HYDRO-SEARCH, BROOKFIELD, WI. 
Effect of Construction, Installation, and Devel- 
opment on the Turbidity of Water in Monitoring 
Wells in Fine-Grained Glacial Till, 
W88-06387 7B 


HYDROCHEMICAL INST., ROSTOV-NA- 
DONU (USSR). 
Effect of Humic Acids on Behavior of Heavy 
Metals in Estuarine Waters, 
W88-06308 5B 


IBADAN UNIV. (NIGERIA). COLL. OF 
MEDICINE. 
Guineaworm Control in an Endemic Area in 
Western Nigeria, 
W88-06274 SF 


IBADAN UNIV. (NIGERIA). DEPT. OF 
PREVENTIVE AND SOCIAL MEDICINE. 
Potential Health Risks at Sewage Treatment 
Plants in Ibadan, Nigeria, 
W88-06210 5C 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Two Case Studies of the Transport of Dust 
Storm Aerosol and the Potential for Incorpora- 
tion into Precipitation, 
W88-06233 2B 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. CLIMATOLOGY AND 
METEOROLOGY SECTION. 

Climate Fluctuations and Record-High Levels 

of Lake Michigan, 

W88-06117 2H 


Pattern Analysis of Growing Season Precipita- 
tion in Southern Canada, 
W88-06306 2B 


ILLINOIS STATE WATER SURVEY/ 
ILLINOIS STATE GEOLOGICAL SURVEY, 
CHAMPAIGN. 

Solubility and Soil Mobility of Polychlorinated 

Biphenyls, 

W88-06654 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF GEOLOGY. 
Linear and Nonlinear Solutions for One-Dimen- 
sional Compaction Flow in Sedimentary Basins, 
W88-06803 2F 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
INST. FOR ENVIRONMENTAL STUDIES. 
Reduction of Mutagenicity of Municipal 
Wastewaters by Land Treatment, 
W88-06437 SE 


ILLINOIS UNIV., URBANA. 
Growth Responses of Nannochloris oculata 
Droop and Phaeodactylum tricornutum Bohlin 
to the Herbicide Atrazine as Influenced by Light 
Intensity and Temperature in Unialgal and Bial- 
gal Assemblage, 
W88-06677 5C 


ILLINOIS UNIV., URBANA. DEPT. OF 
AGRONOMY. 
Effects of Simulated Acid Rain on Yield Re- 
sponse of Two Soybean Cultivars, 
W88-05990 5C 





IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
PUBLIC HEALTH ENGINEERING LAB. 

Fate of Heavy Metals in Pilot-Plant Scale 

Upflow Sludge-Blanket Clarifiers, 

W88-06205 5D 
INDIAN AGRICULTURAL RESEARCH INST., 
NEW DELHI. DIV. OF AGRICULTURAL 
CHEMICALS. 

Spectrophotometric Method for the Microdeter- 

mination of Bendiocarb Standard Residues in 

Water, 

W88-06472 5A 


INDIAN AGRICULTURAL RESEARCH INST., 
NEW DELHI. DIV. OF AGRICULTURAL 
PHYSICS. 
Seedling Emergence of Chickpea (Cicer arie- 
tinum L.), Pigeonpea (Cajanus cajan L.) and 
Pearl Millet (Pennisetum typhoides L.) Effect of 
Differential Soil Crusting, as Induced by Rain- 
drop Size, and Depth of Sowing, 
W88-05972 21 


INDIAN INST. OF TECH., BOMBAY. 
CENTRE FOR ENVIRONMENTAL SCIENCE 
AND ENGINEERING. 
One Hour Portable Test for Drinking Waters, 
W88-06757 5A 


INDIAN INST. OF TECH., NEW DELHI. 
CENTRE FOR RURAL DEVELOPMENT AND 
APPROPRIATE TECHNOLOGY, 

Ground Water Quality: A Case Study of Some 

Indian Villages, 

W88-06275 5A 


INDIAN PETROCHEMICALS CORP. LTD., 
BARODA (INDIA). 
Settling Behavior of Activated Sludge from an 
Effluent Treatment Plant of a Petrochemical 
Industry: Involvement of Biofactor in Sludge 
Bulking, 
W88-06017 5D 


INDIANA DUNES NATIONAL LAKESHORE, 
PORTER, IN. 
Chronosequence of Aquatic Macrophyte Com- 
munities in Dune Ponds, 
W88-06700 2H 


INSTITUT DE BIOGEOCHIMIE MARINE, 
MONTROUGE (FRANCE). 
Dissolved Cd Behavior in Some Selected 
French and Chinese Estuaries. Consequences on 
Cd Supply to the Ocean, 
W88-06066 5B 


INSTITUT DES SCIENCES DE L’INGENIEUR, 
VANDOEUVRE-LES-NANCY (FRANCE). 
Cellular Toxicity and Mutagenicity Assays from 
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Rainfall pH in the Venezuelan Savannah, 
W88-05998 


INSTITUTUL DE CONSTRUCTII DIN 
BUCURESTI (ROMANIA). 
Municipal Waste Water Treatment, 
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INTERNATIONAL INST. FOR LAND 
RECLAMATION AND IMPROVEMENT, 
WAGENINGEN (NETHERLANDS). 
Annual Report: 1986. 
W88-06572 
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INTERNATIONAL INST. OF HYDRAULIC 
AND ENVIRONMENTAL ENGINEERING, 
DELFT (NETHERLANDS). 

Hydrology of the Nile Basin, 

W88-06608 2A 


INTERNATIONAL JOINT COMMISSION- 

UNITED STATES AND CANADA, WINDSOR 

(ONTARIO). 
Summary: 
Force. 
W88-06551 2H 


Great Lakes Water Levels Task 


INTERNATIONAL LAB. OF MARINE 
RADIOACTIVITY, MONACO-VILLE 
(MONACO). 

PCBs and the Environment: The Mediterranean 

Marine Ecosystem, 

W88-06668 5B 


INTERNATIONAL TECHNOLOGY CORP., 
MONROEVILLE, PA. 
Contaminant Plume Analysis Using the Hydro- 
dynamic Dispersion Stream Function (HDSF) 
Concept, 
W88-06382 5B 


INTERSTATE COMMISSION ON THE 
POTOMAC RIVER BASIN, ROCKVILLE, MD. 
Confronting the Ironies of Optimal Design: 
Nonoptimal Sampling Designs with Desirable 
Properties, 
W88-06798 7C 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRONOMY. 
Tungsten Content of Soils, Plants, and Sewage 
Sludges in Iowa, 
W88-06162 5B 


IOWA UNIV., IOWA CITY. INST. OF 
HYDRAULIC RESEARCH. 

Helicoidal-Ramp Dropshaft, 

W88-06230 8C 


ISRAEL ATOMIC ENERGY COMMISSION, 
BEERSHEBA. NUCLEAR RESEARCH 
CENTER-NEGEV. 
Randomness of Annual Precipitation Data, 
W88-06260 2B 


ISTITUTO DI RICERCHE 
FARMACOLOGICHE MARIO NEGRI, MILAN 
(ITALY). LAB. OF ENVIRONMENTAL 
PHARMACOLOGY AND TOXICOLOGY. 
Screening of 21 Pesticides in Water by Single 
Extraction with C18 Silica Bonded Phase Col- 
umns and HRGC-MS, 
W88-06030 5A 


JOHN MUIR INST., BERKELEY, CA. 
CENTER FOR NATURAL RESOURCE 
STUDIES. 

Factors Underlying Irrigation Efficiency in the 

Tulare Basin of California, 

W88-06634 3F 


JOHNS HOPKINS UNIV., LAUREL, MD. 
APPLIED PHYSICS LAB. 
Fisheries Data Sets Compiled by Utility-Spon- 
sored Research in the Hudson River Estuary, 
W88-06639 8I 


Life History of Atlantic Tomcod, Microgadus 
tomcod, in the Hudson River Estuary, with Em- 


phasis on Spatio-Temporal Distribution and 
Movements, 


W88-06644 2L 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
AQUATIC ECOLOGY SECTION. 
In Situ Striped Bass (Morone Saxatilis) Contami- 
nant and Water Quality Studies in the Potomac 
River, 
W88-06036 5C 
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Acute and Chronic Effects of Tributyltin on a 
Chesapeake Bay Copepod, 
W88-06329 5C 


JONKERSHOEK FOREST RESEARCH 
STATION, STELLENBOSCH (SOUTH 
AFRICA). DEPT. OF ENVIRONMENTAL 
AFFAIRS, 

Changes in Water Yield After Fire in Fynbos 

Catchments, 

W88-06218 3B 


JYVAESKYLAE UNIV. (FINLAND). DEPT. OF 
CHEMISTRY. 
Organic Chlorine Compounds in Lake Sedi- 
ments and the Role of the Chlorobleaching Ef- 
fluents, 
W88-06032 SB 


Lignin and Organic Chlorine Compounds in 
Lake Water and the Role of the Chlorobleach- 
ing Effluents, 

W88-06033 5B 


KAMAN TEMPO, SANTA BARBARA, CA. 
Groundwater Monitoring Handbook for Coal 
and Oil Shale Development, 

W88-06605 7A 


KANAZAWA INST. OF TECH. (JAPAN). 
Combined Snowmelt and Rainfall Runoff, 
W88-06522 2A 


KANSAS STATE GEOLOGICAL SURVEY, 
LAWRENCE. 
Soil Properties, Irrigation Water Quality, and 
Soil Moisture Level Influences on the Move- 
ment of Nickel in Sewage Sludge-Treated Soils, 
W88-05987 SE 


KARLOVA UNIV., PRAGUE 
(CZECHOSLOVAKIA). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Determination of Mercury by Differential-Pulse 
Anodic-Stripping Voltammetry with Various 
Working Electrodes; Application to the Analysis 
of Natural Water Sediments, 
W88-06000 5A 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 

FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Impact of the Hydrodynamic Conditions on the 
Primary Production in an Impounded River, 
W88-06064 2H 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). LAB. OF AQUATIC 
ECOLOGY. 
Effects of Simulated Ammonium Sulphate and 
Sulphuric Acid Rain on Acidification, Water 
Quality, and Flora of Small-Scale Soft Water 
Systems, 
W88-06699 5C 


KEARNEY (A.T.), INC., REDWOOD CITY, CA. 
Metal Availability in Sludge-amended Soils with 
Elevated Metal Levels, 

W88-06146 SE 


KENT STATE UNIV., OH. DEPT. OF 
BIOLOGICAL SCIENCES. 
Diel Patterns of Nitrogenase Activity Associat- 
ed with Macrophytes in a Eutrophic Lake, 
W88-06704 2H 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
FORESTRY. 
Trees as Monitors of Tritium. in Soil Water, 
W88-06148 5A 


KERNFORSCHUNGSZENTRUM KARLSRUHE 
G.M.B.H, (GERMANY, F.R.). INST. FUER 
RADIOCHEMIE. 
Biodegradability of Ozonation Products as a 
Function of COD and DOC Elimination by the 
Example of Humic Acids, 
W88-06324 SF 


KEURINGSINSTITUUT VOOR 
WATERLEIDINGARTIKELEN, RIJSWIJK 
(NETHERLANDS). 
Desalination and Water Reuse on Lanzarote and 
Gran Canaria: Visit by the Standing Committee 
on Desalination and Water Reuse, 
W88-06270 3A 


New Method to Determine and Control Lead 
Levels in Tap Water, 
W88-06271 SA 


KIEL UNIV. (GERMANY, F.R.). INST. FUER 
MEERESKUNDE, 
Short-term Fluctuations of Microbial and Chem- 
ical Variables During Different Seasons in 
Coastal Baltic Waters, 
W88-06100 2K 


KING SAUD UNIV., RIYADH (SAUDI 
ARABIA). DEPT. OF CIVIL ENGINEERING. 
Analytical Solutions for Surface Irrigation, I: 
Constant Infiltration Rate, 
W88-05939 2G 


Analytical Solutions for Surface Irrigation, II: 
Variable Infiltration Rate, 
W88-05940 2G 


KONSTANZ UNIV. (GERMANY, F.R.). 
LIMNOLOGICAL INST. 
Seasonal Shifts in the Grain Size of Settling 
Particles in Lake Constance, 
W88-06772 2H 


KUMAUN UNIV., NAINI TAL (INDIA). DEPT. 
OF BOTANY. 
Niche Response Surfaces and Productivity Esti- 
mates of Macrophytes in Lake Nainital, Central 
Himalaya, India, 
W88-06705 2H 


KUWAIT UNIV., SAFAT. DEPT. OF 
CHEMICAL ENGINEERING. 
Investigation of Petroleum Refinery Effluent 
Treatment in An Aerobic Fixed-Film Biological 
System, 
W88-06471 5D 


KYOTO UNIV. (JAPAN). DEPT. OF 
SANITARY ENGINEERING. 
Phosphorus Release-Storage Reaction and Or- 
ganic Substrate Behavior in Biological Phospho- 
rus Removal, 
W88-06316 5D 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
Gas Exchange on Mono Lake and Crowley 
Lake, California, 
W88-06079 2H 


LANCASTER UNIV. (ENGLAND). 
Linear Reservoir with Seasonal Gamma-Distrib- 
uted Markovian Inflows, 
W88-06534 2H 


LAVAL UNIV., QUEBEC. DEPT. DE 
BIOLOGIE. 
Harvesting of Scenedesmus obliquus — in 
Wastewaters: Auto- or Bioflocculation, 
W88-05973 5D 


LAWRENCE BERKELEY LAB., CA. EARTH 
SCIENCES DIV. 


Laboratory Permeability Errors from Annular 
Wall Flow, 


W88-06176 7B 





LAWRENCE LIVERMORE NATIONAL LAB., 
CA. 
Environmental Radiological Studies Conducted 
During 1986 in the Vicinity of the Rancho Seco 
Nuclear Power Generating Station, 
-06603 5C 


LEEDS UNIV. (ENGLAND). SCHOOL OF 
GEOGRAPHY. 
Sensitivity of the Groundwater Mound Model 
for Predicting Mire Topography, 
W88-06805 2F 


LILLE-2 UNIV. (FRANCE). LAB. DE 
PHYSIQUE. 
Determination of the Complexing Ability of a 
Standard Humic Acid Towards Cadmium Ions 
(Etude de la Complexation du Cadmium par un 
Acide Humique de Reference), 
W88-06763 5B 


LILLY (ELD AND CO., INDIANAPOLIS, IN. 
LILLY RESEARCH LAB. 
Determination of Fluridone Residues in Meat, 
Milk, Eggs, and Crops by High-Performance 
Liquid Chromatography or Gas Chromatogra- 


phy, 
W88-06095 5A 


LINKOEPING UNIV. (SWEDEN). DEPT. OF 

WATER IN ENVIRONMENT AND SOCIETY. 
River Basin Perspective on Long-term Changes 
in the Transport of Nitrogen and Phosphorus, 
W88-06758 5B 


Environmental Impacts of an Old Mine Tailings 
Deposit: Hydrochemical and Hydrological 
Background, 

W88-06811 5B 


Environmental Impacts of an Old Mine Tailings 
Deposit: Metal Concentrations and Water Path- 
ways, 

W88-06813 5B 


Environmental Impacts of an Old Mine Tailings 
Deposit: Metal Adsorption by Particulate 
Matter, 

W88-06814 5B 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
OCEANOGRAPHY. 
Determination of Nickel, Cobalt, Copper and 
Uranium in Water by Cathodic Stripping Chron- 
opotentiometry with Continuous Flow, 
W88-06124 SA 


Determination of Purines in Fresh and Sea 
Water by Cathodic Stripping Voltammetry 
After Complexation with Copper(I), 

W88-06134 7B 


LONDON SCHOOL OF ECONOMICS AND 
POLITICAL SCIENCE (ENGLAND). DEPT. OF 
STATISTICAL AND MATHEMATICAL 
SCIENCES. 

Assessing and Modeling the Cyclical Behavior 

of Rainfall in Northeast Brazil, 

W88-06250 2B 


LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE (ENGLAND). 
Focal, Seasonal and Behavioural Patterns of In- 
fection and Transmission of Schistosoma haema- 
tobium in a Farming Village at the Volta Lake, 
Ghana, 
W88-06269 Ss 


LOS ALAMOS NATIONAL LAB., NM. 
Quality Assurance Program for Health and En- 
vironmental Chemistry, 
W88-06011 5A 


Groundwater Chemistry at Yucca Mountain, 
Nevada, and Vicinity, 
W88-06601 2F 
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LOS ALAMOS NATIONAL LAB., NM. 
ENVIRONMENTAL SURVEILLANCE GROUP. 
Environmental Surveillance at Los Alamos 
During 1986. 
W88-06588 7B 


LOS ANGELES COUNTY SANITATION 
DISTRICTS, CARSON, CA. 
Disinfection of Sewage Sludge by Windrow 
Composting, 
W88-06581 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CIVIL ENGINEERING. 
Muskingum Model For Furrow Irrigation, 
W88-05943 2G 


LOUISIANA STATE UNIV., BATON ROUGE. 
LAB. FOR WELAND SOILS AND 
SEDIMENTS. 
Inventory of 13C Abundances in Coastal Wet- 
lands of Louisiana, USA: Vegetation and Sedi- 
ments, 
W88-05936 2L 


LUND UNIV. (SWEDEN). DEPT. OF 
ECOLOGICAL CHEMISTRY. 
Macromolecular Transport of Hydrophobic 
Contaminants in Aqueous Environments, 
W88-06381 5B 


LUND UNIV. (SWEDEN). DEPT. OF 
ECOLOGY. 
Origin and Composition of Surface Slicks in 
Lakes of Differing Trophic Status, 
W88-05959 2H 


MACDONALD COLL., STE. ANNE DE 
BELLEVUE (QUEBEC). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Measurements and Analysis of Runoff From 
Subsurface Drained Farmlands, 
W88-06783 2A 


MACDONALD COLL., STE. ANNE DE 
BELLEVUE (QUEBEC). DEPT. OF 
RENEWABLE RESOURCES. 
Airborne Determination of Regional Water Use 
Efficiency and Evapotranspiration: Present Ca- 
pabilities and Initial Field Tests, 
W88-06726 7B 


MAGYAR TUDOMANYOS AKADEMIA, 
BUDAPEST. SZAMITASTECHNIKAI ES 
AUTOMATIZALASI KUTATO INTEZETE. 
Effects of Load Reductions on the Water Qual- 
ity of a Large Shallow Lake, 
W88-06165 2H 


MAIN (CHARLES T.), INC., BOSTON, MA. 
Feeding Selection of Larval Striped Bass and 
White Perch in the Peekskill Region of the 
Hudson River, 

W88-06640 2H 


MAINE UNIV. AT ORONO. DEPT. OF 
PLANT AND SOIL SCIENCES. 
Release of Aluminum following Whole-Tree 
Harvesting at the Hubbard Brook Experimental 
Forest, New Hampshire, 
W88-05985 4C 


MALAGA UNIV. (SPAIN). DEPT. OF 

ANALYTICAL CHEMISTRY. 
Spectrophotometric Reaction-Rate Method for 
the Determination of Nitrite in Waters with Pyr- 
idine-2-aldehyde 2-Pyridylhydrazone, 
W88-06001 5A 


MALAWI UNIV., ZOMBA. DEPT. OF 
GEOGRAPHY. 
Some Aspects of the Hydrology of One-Day 
Annual Minimum Low Flows of Malawian 
Rivers, 
W88-06266 2E 


MALAYA UNIV., KUALA LUMPUR 

(MALAYSIA). DEPT. OF CHEMISTRY. 
Treatment of Anaerobically Digested Palm Oil 
Mill Effluent by Pressurised Activated Sludge, 
W88-06473 5D 


MANAGEMENT AND FINANCIAL SERVICES 
GROUP, BOSTON, MA. 
New Approach: System 
Charges, 
W88-06173 6C 


Developmental 


MANHATTAN COLL., BRONX, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING AND 
SCIENCE. 

Great Lakes Ecosystem - Modeling of the Fate 

of PCBs, 

W88-06666 5B 


MANHATTAN COLL., BRONX, NY. 
ENVIRONMENTAL ENGINEERING AND 
SCIENCE PROGRAM. 

Post Audit of a Lake Erie Eutrophication 

Model, 

W88-06420 5C 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). 
Copper, Zinc, and Organotin as Long-Term 
Factors Governing the Distribution of Orga- 
nisms in the Fal Estuary in Southwest England, 
W88-06334 SC 


MARINE BIOLOGICAL LAB., WOODS HOLE, 
MA. ECOSYSTEMS CENTER. 
Sulfur, Carbon, and Nitrogen Isotopes Used to 
Trace Organic Matter Flow in the Salt-Marsh 
Estuaries of Sapelo Island, Georgia, 
W88-05954 2L 


MARTIN MARIETTA ENVIRONMENTAL 
SYSTEMS, COLUMBIA, MD. 
Role of Interactions Among Environmental 
Conditions in Controlling Historical Fisheries 
Variability, 
W88-06338 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Phosphorus Renovation of Wastewater by Over- 
land Flow Land Application, 
W88-05986 5D 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CHEMISTRY. 
Liquid Chromatographic Determination of Ni- 
trilotriacetic Acid, Ethylenediaminetetraacetic 
Acid, and Related Aminopolycarboxylic Acids 
Using an Amperometric Detector, 
W88-06137 5A 


Effect of Toxins on Aquatic Organisms: How 
Serious is the Problem, 
W88-06577 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF METEOROLOGY. 
Estimating Monthly Mean Water and Energy 
Budgets over the Central U.S. Great Plains: Part 
I. Evapoclimatonomy Model Formulation, 
W88-06357 2D 


Estimating Monthly Mean Water and Energy 
Budgets over the Central U.S. Great Plains: Part 
II. Evapoclimatonomy Experiments, 

W88-06358 2D 


Specification of Monthly Precipitation over the 
United States from the Surrounding 700 mb 
Height Field, 

W88-06366 2B 
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Measurement of Precipitation with Synthetic 
Aperture Radar. 
W88-06746 7B 


MASSACHUSETTS INST. OF TECH.., 
CAMBRIDGE. 
Disinfection of Municipal Wastewaters and 
Sludges by Ionizing Radiations, 
W88-06582 5D 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 

Model for Water Uptake and Development of 

Root Systems, 

W88-05928 21 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF PLANT AND SOIL SCIENCES. 
Effects of Acid Rain on Corn Silks and Pollen 
Germination, 
W88-06158 5B 


MASSACHUSETTS UNIV., AMHERST. 

SCHOOL OF PUBLIC HEALTH. 
Tubificid Behavior as a Stress Indicator, 
W88-06774 


MAX-PLANCK-INST. FUER 
METEOROLOGIE, HAMBURG (GERMANY 
F.R.). 
Teleconnections of Rainfall Anomalies and of 
the Southern Oscillation over the Entire Tropics 
and Their Seasonal Dependence, 
W88-05997 2B 


MCGILL UNIV., MONTREAL (QUEBEC). 
Distribution of Partial Sums with Applications 
to Dam Capacity and Acid Rain, 

W88-06499 7C 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
Periphyton in Lakes of Different Trophy, 
W88-06091 sc 


MCMASTER UNIV., HAMILTON (ONTARIO). 
Forecasting Under Linear Partial Information, 
W88-06543 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF CIVIL ENGINEERING AND 
ENGINEERING MECHANICS. 
Values of Sediment Oxygen Demand Measured 
in the Central Basin of Lake Erie, 1979, 
W88-06414 2H 


Analysis of Models and Measurements for Sedi- 
ment Oxygen Demand in Lake Erie, 
W88-06416 2H 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT: OF MATEMATICAL SCIENCES. 
Testing for Non-Linear Shifts in Stationary Phi- 
Mixing Processes, 
W88-06500 7C 


Robust Statistic for Testing that Two Autocor- 
related Samples Come from Identical Popula- 
tions, 

W88-06501 1G 


MEDICAL UNIV. OF SOUTH CAROLINA, 
CHARLESTON. 
Fulvic Acid Constituents of Coal Slurry Trans- 
port Wastewater, 
W88-06325 5B 


MEMORIAL UNIV. OF NEWFOUNDLAND, 
ST. JOHN’S. DEPT. OF BIOLOGY. 
Effects of Chronic Exposure to Petroleum Hy- 
drocarbons on Two Species of Marine Fish In- 
fected with a Hemoprotozoan, Trypanosoma 
Murmanensis, 
W88-06142 5C 
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MEMORIAL UNIV. OF NEWFOUNDLAND, 
ST. JOHN’S. DEPT. OF PHYSICS. 
Analysis of Lagrangian Kinematics in Lake Erie, 
W88-06400 2H 


MEMPHIS STATE UNIV., TN. DEPT. OF 
CIVIL ENGINEERING. 
Agricultural Runoff Modeling in a Small West 
Tennessee Watershed, 
W88-06493 5B 


MIAMI UNIV., CORAL GABLES, FL. DEPT. 
OF BIOLOGY. 
Utilization of Freshwater and Ocean Water by 
Coastal Plants of Southern Florida, 
W88-06060 2L 


MIAMI UNIV., CORAL GABLES, FL. DEPT. 
OF CIVIL AND ARCHITECTURAL 
ENGINEERING. 
Wastewater Disinfection Alternatives, 
W88-06579 


MIAMI UNIV., OXFORD, OH. DEPT. OF 
ZOOLOGY. 
Interactive Effects of a Cadmium Stress, a Sele- 
nium Deficiency and Water Temperature on the 
Survival and Reproduction of Daphnia magna 
Straus, 
W88-06679 5C 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF CROP AND SOIL SCIENCES. 
Reductive Dechiorination of Chlorinated Phen- 
ols in Anaerobic Bioreactors, 
W88-06761 5D 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
ENVIRONMENTAL AND WATER 
RESOURCES ENGINEERING. 
Ozonation of Drinking Water: A Design Meth- 
odology. I. Background and Design Rationale, 
W88-06019 SF 


Ozonation of Drinking Water: A Design Meth- 
odology. II. Mass Transfer and Contacting, 
W88-06020 SF 


MID-ATLANTIC FISHERY MANAGEMENT 
COUNCIL, DOVER, DE. 
Contribution to the Biology of Shortnose Stur- 
geon in the Hudson River Estuary, 
W88-06642 2L 


MIMCO EQUIPMENT CO., LINWOOD, PA. 
Effects of Sample Storage and Mechanical 
Blending on the Quantitative Analysis of River 
Periphyton, 

W88-06686 7B 


Using Pump Efficiency to Weight and Evaluate 
Bids, 
W88-06696 8C 


MINISTRY OF GEOLOGY AND MINERALS, 
BEIJING (CHINA). 
Groundwater Resources and Development in 
China, 
W88-06776 2F 


MINISTRY OF WORKS AND 
DEVELOPMENT, CHRISTCHURCH (NEW 
ZEALAND). HYDROLOGY CENTRE. 
Measurement of Ground-Water Parameters 
Using Salt-Water Injection and Surface Resistiv- 
ity, 
W88-06281 7B 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CIVIL AND MINERAL ENGINEERING. 
Predicting the Rate of Trace-Organic Com- 
pound Removal by Natural Biofilms, 
W88-06764 5B 


MINNESOTA UNIV., ST. PAUL. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Hydraulic Properties of Soils as Affected by 
Surface Application of Wastewater, 
W88-06347 2G 


MISSISSIPPI UNIV., UNIVERSITY. DEPT. OF 
PHARMACEUTICS. 
Novel Biological Recycling Water Purification 
System for Use in Fish Toxicology Studies, 
W88-06476 5A 


MISSOURI UNIV.-COLUMBIA. DEPT. OF 
AGRONOMY. 
Rapid Nondestructive Bulk Density and Soil- 
Water Content Determination by Computed To- 
mography, 
W88-06178 7B 


Crop Canopy Functions for Soil Erosion Predic- 
tion, 
W88-06346 2J 


MONASH UNIV., CLAYTON (AUSTRALIA). 
DEPT. OF GEOGRAPHY AND CENOZONIC 
RESEARCH UNIT. 
Modern Dolomite Deposition in Continental, 
Saline Lakes, Western Victoria, Australia, 
W88-06138 2H 


MONCTON UNIV. (NEW BRUNSWICK). 
DEPT. OF CHEMISTRY. 
New Degradation Products and a Pathway for 
the Degradation of Aminocarb (4-(Dimethyla- 
mino)-3-methylphenyl N-Methylcarbamate) in 
Purified Water, 
W88-06096 5B 


MONSANTO CO., ST. LOUIS, MO. 
Cosolvent Influences on Organic Solute Retar- 
dation Factors, 
W88-06283 5B 


MONTANA UNIV., MISSOULA. DEPT. OF 
GEOLOGY. 
Drill-Through Casing Driver Drilling Method 
for Construction of Monitoring Wells in Coarse, 
Unconsolidated Sediments, 
W88-06386 7B 


MONTCLAIR STATE COLL., UPPER 

MONTCLAIR, NJ. DEPT. OF BIOLOGY. 
Comparison of Antibiotic Production from Four 
Ecotypes of the Marine Alga, Dunaliella, 
W88-06086 5sC 


Heavy Metals in Finfish and Selected Macroin- 
vertebrates of the Lower Hudson River Estuary, 
W88-06646 5B 


MOONEY (BRIAN F.) ASSOCIATES, SAN 
DIEGO, CA. 
Settlement and Subsistence at San Sebastian: A 
Desert Oasis on San Felipe Creek, Imperial 
County, California, 
W88-06554 6G 


Results of a Class II Stratified Sample Survey 
for Cultural Resources in Spring Canyon, Lake 
Mead National Recreation Area, and Hualapai 
Wash, Mohave County, Arizona, 

W88-06555 6G 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. WASTEWATER 
RESEARCH DIV. 

Pathogen Reduction Studies in EPA's Sludge 

Management Program, 

W88-06583 5D 





MUSEUM OF NORTHERN ARIZONA, INC., 
FLAGSTAFF. 
Hohokam Settlement Along the Slopes of the 
Picacho Mountains: Material Culture, Tucson 
Aqueduct Project. 
W88-06585 6G 


NAGOYA UNIV. (JAPAN). FACULTY OF 
ENGINEERING. 
Separation and Determination of Traces of 
Heavy Metals Complexed with Humic Sub- 
stances in River Waters by Sorption on Indium- 
Treated Amberlite XAD-2 Resin, 
W88-06132 7A 


NAPLES UNIV. (ITALY). IST. DI IGIENE E 
MEDICINA PREVENTIVA, 
Organochlorine Pesticide Residues in Fish from 
Southern Italian Rivers, 
W88-06481 5B 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
GODDARD SPACE FLIGHT CENTER. 
Characteristics of Extreme Rainfall Events in 
Northwestern Peru During the 1982-1983 El 
Nino Period, 
W88-06078 2B 


Computer Simulation of Soil Sensitivity to Acid 
Rain, 
W88-06181 2K 


Determination of Cloud Ice Water Content and 
Geometrical Thickness Using Microwave and 
Infrared Radiometric Measurements, 

W88-06235 2C 


Optimized Retrievals of Precipitable Water from 
the VAS Split Window, 
W88-06244 7C 


Infrared and Visible Satellite Rain Estimation: I. 
A Grid Cell Approach, 
W88-06258 7B 


Infrared and Visible Satellite Rain Estimation: 
II. A Cloud Definition Approach, 
W88-06259 7B 


NATIONAL CENTER FOR ATMOSPHERIC 

RESEARCH, BOULDER, CO. 
Three-Dimensional Eulerian Acid Deposition 
Model: Physical Concepts and Formulation, 
W88-06080 
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Behavior Near an Excavation, 
W88-06277 5B 


Comparison of Alternative Approaches for Esti- 
mating Recreation and Related Benefits of 
Water Quality Improvement, 

W88-06627 5G 


RESOURCES CONSERVATION CO., 
BELLEVUE, WA. 
Wastewater Concentration by Seeded Reverse 
Osmosis: A Field Demonstration in the Electri- 
cal Power Industry, 
W88-06738 5D 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF NATURAL RESOURCES SCIENCE. 
Influence of Overwatering and Fertilization on 
Nitrogen Losses from Home Lawns, 
W88-06156 5B 


RHODE ISLAND UNIV., KINGSTON. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 
Whole-Core Squeezer for Interfacial Pore-Water 
Sampling, 
W88-05955 7B 


Fate and Effects of Sewage Sludge in the Coast- 
al Marine Environment: a Mesocosm Experi- 
ment, 

W88-06673 5B 


RHODES UNIV., GRAHAMSTOWN (SOUTH 

AFRICA). INST. OF FRESHWATER STUDIES. 
Population Dynamics and Production of Five 
Crustacean Zooplankters in a Subtropical Reser- 
voir During Years of Constant Turbidity, 
W88-06692 2H 


RICE UNIV., HOUSTON, TX. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Suspended Sediment Transport, Sedimentation, 
and Resuspension in Lake Houston, Texas: Im- 
plications for Water Quality, 
W88-06780 2H 


RIJKSDIENST VOOR DE 
IJSSELMEERPOLDERS, LELYSTAD 
(NETHERLANDS). 
Results of a Ground-Water Level and Nitrogen 
Fertilizer Field Experiment with Apple Trees on 
a Marine Clay Soil, 
W88-05971 21 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). 
Modeling of Brine Transport in Porous Media, 
W88-06788 5B 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). LAB. FOR 
ECOTOXICOLOGY, ENVIRONMENTAL 
CHEMISTRY, AND DRINKING WATER. 

Rates of Triplet Humic Acid Sensitized Photoly- 

sis of Hydrophobic Compounds, 

W88-06029 2K 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). LAB. FOR 
PATHOLOGY. 
Histopathological Study of Poecilia Reticulata 
(Guppy) After Long-term Exposure to Bis(tri-n- 
butyltin)oxide (TBTO) and Di-n-butyltindichlor- 
ide (DBTC), 
W88-06039 5C 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). LAB. FOR 
WATER AND FOOD MICROBIOLOGY. 
F-Specific Bacteriophages as Indicators of the 
Disinfection Efficiency of Secondary Effluent 
with Ultraviolet Radiation, 
W88-06042 SA 


RIYADH UNIV, (SAUDI ARABIA). 
Comparative Study on Estimation of Parameters 
of a Markovian Process - I, 

W88-06505 7C 


ROCHESTER UNIV., NY. DEPT. OF 
STATISTICS. 
Analysis of Recording Raingage Data for the 
Israeli If Experiment Part II: Differential Day 
and Night Effects of Cloud Seeding, 
W88-06238 3B 





ROORKEE UNIV, (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Progress and Kinetics of Aerobic Digestion of 
Secondary Sludges. 
W88-06315 5D 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. DIV. 
OF MARINE AND ATMOSPHERIC SCIENCE. 
Deposition Rate of Particulate and Dissolved 
Aluminum Derived from Saharan Dust in Pre- 
cipitation at Miami. Florida, 
W88-06081 2B 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). DEPT. OF MATERIALS 
HANDLING. 
Spring Discharge and Aquifer Characteristics in 
a Sandy Till Area in Southeastern Sweden, 
W88-06806 


ROYAL NETHERLANDS 

METEOROLOGICAL INST., DE BILT. 
Residence and Transport of Pollutants in the 
Atmosphere - A Meteorological Problem, 
W88-06561 5B 


ROYAL ROADS MILITARY COLL., 
VICTORIA (BRITISH COLUMBIA). 
Observation and Simulation of the Sooke Har- 
bour System, 
W88-06530 2L 


RUSSELL SAGE COLL., TROY, NY. DEPT. 
OF CHEMISTRY. 
PCB Patterns in Hudson River Fish: I. Resident 
Freshwater Species, 
W88-06648 5B 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF BIOLOGICAL 
SCIENCES. 
Effect of Methylmercury on Egg and Juvenile 
Viability in Two Populations of Killifish Fundu- 
lus Heteroclitus, 
W88-06169 5C 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF SOILS AND 
CROPS. 

Three Modes of Water Flow Through a Vertical 

Pipe, 

W88-05925 2G 


Aquatic Weed Biomass Disposal: Effect on Soil 
Organic Matter, 
W88-06161 4A 


RUTGERS - THE STATE UNIV., NEWARK, 
NJ. DEPT. OF BIOLOGICAL SCIENCES. 
Studies of Cadmium Tolerance in Two Popula- 


tions of Grass Shrimp, Palaemonetes pugio, 
W88-06088 


SAINT THOMAS UNIV., HOUSTON, TX. 
DEPT. OF METEOROLOGY. 
Spatial and Annual Variations in the Diurnal 
Cycle of Large-Scale Tropical Convective 
Cloudiness and Precipitation, 
W88-06365 2B 


SALFORD UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Synthesis of Monthly Flow Duration Curves for 
Ungauged Watercourses, 
W88-06193 8C 


Discrete Vortex Model of Jet-Forced Flow in 
Circular Reservoir, 
W88-06228 8B 


SAN JOSE STATE UNIV., CA. DEPT. OF 
GEOLOGY. 
Rainfall and Accelerated Landslide Movement, 
America Mine Landslide, Santa Clara County, 
California, 
W88-06076 2J 
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STATE UNIV. OF NEW YORK AT STONY BROOK. MARINE SCIENCES RESEARCH CENTER. 


SANDIA NATIONAL LABS., ALBUQUERQUE, 
NM. NEVADA NUCLEAR WASTE STORAGE 
INVESTIGATIONS PROJECTS DEPT. 
Continuum Model for Water Movement in an 
Unsaturated Fractured Rock Mass, 
W88-06799 2G 


SANTIAGO UNIV. (SPAIN). FACULTY OF 
CHEMISTRY. 
Determination of Iron and Manganese in Miner- 
al Waters of Galicia (Spain) by Atomic Absorp- 
tion Spectrophotometry, 
W88-06219 2K 


SASKATCHEWAN UNIV., SASKATOON. 

DEPT. OF AGRICULTURAL ENGINEERING, 
Transformations of Rainfall by Plant Canopy, 
W88-06348 21 


Performance of Low-Pressure Center-Pivot 
Sprinkler Irrigation Systems in Saskatchewan, 
W88-06785 3F 


Application Rates and Uniformity Under 
Center-Pivot Sprinkler Irrigation Systems Using 
Spray Nozzles, 

W88-06786 3F 


SATO (J.F.) AND ASSOCIATES, INC., 
LITTLETON, CO. 
Installation of a Marine Thruster as a Hydro- 
electric Turbine at Eagle Creek National Fish 
Hatchery. 
W88-06600 8C 


SEATEC INTERNATIONAL, BANGKOK 
(THAILAND). 
Evaluation of Use of Anionic Detergents (ABS) 
in Malaysia, 
W88-06773 5B 


SETSUNAN UNIV., NEYAGAWA (JAPAN). 

DIV. OF ENVIRONMENTAL HEALTH. 
Mutagenicity of Products Formed by Ozonation 
of Naphthoresorcinol in Aqueous Solutions, 
W88-06114 5F 


SEVERN-TRENT WATER AUTHORITY 
(ENGLAND). AVON DIV. 
Coventry Area Sewage Sludge Disposal 
Scheme: Development of Strategy and Early 
Operating Experiences, 
W88-06457 SE 


SEVERN-TRENT WATER AUTHORITY 
(ENGLAND). NORTHERN DIV. 
Bacteriological Monitoring of Water 
‘Jungle Kits’, 
W88-06469 SA 


with 


SHANGHAI MUNICIPAL WATERWORKS CO. 
(CHINA). 
Strategic Measure to Improve the Quality of the 
Water Supply in Shanghai: A Brief Review of 
the Water Intake Works from Upstream of 
Huangpu River, 
W88-06276 5D 


SHIMANE UNIV., MATSUE (JAPAN). 
FACULTY OF SCIENCE. 
Simple Visual Method for the Determination of 
Phosphorus in Environmental Waters, 
W88-06105 5A 


SILSOE COLL. (ENGLAND). 
Modelling Water Movement in Drained Clay 
Soil. I. Description of the Model, Sample Output 
and Sensitivity Analysis, 
W88-05995 2G 


Modelling Water Movement in Drained Clay 
Soil. II. Application of the Model in Evesham 
Series Clay Soil, 

W88-05996 2G 


SIND AGRICULTURE UNIV., TANDOJAM 
(PAKISTAN). 
Subsurface Irrigation and Drainage on Sandy 
Soil in Southern Quebec. 
W88-06784 3F 


SLOVENSKA: AKADEMIA VIED, 
BRATISLAVA (CZECHOSLOVAKIA). USTAV 
HYDROLOGIE A HYDRAULIKY. 

Estimation of Soil-Water Extraction Patterns by 

Roots, 

W88-06730 21 


SOCIEDAD GENERAL DE AGUAS DE 
BARCELONA (SPAIN). 
Automatic Galvanic Protection for Household 
Hot Water Systems (Systeme Automatique de 
Protection Cathodique pour Accumulateurs 
d’Eau Chaude Sanitaire), 
W88-06273 SF 


SOIL AND IRRIGATION RESEARCH INST., 
PRETORIA (SOUTH AFRICA). 
Effect of Root and Water Distribution in Lysi- 
meters and in the Field on the Onset of Crop 
Water Stress, 
W88-06448 21 


SOIL AND WATER RESEARCH INST., 
TEHRAN (IRAN). 
Modelling of Yield of Winter Wheat as a Func- 
tion of Soil Water Availability, 
W88-06735 2G 


SOUTH CAROLINA UNIV., COLUMBIA. 
BELLE W. BARUCH INST. FOR MARINE 
BIOLOGY AND COASTAL RESEARCH. 
Seasonal and Three-year Variability of Meio- 
benthic Nematode Populations at Two Estuarine 
Sites, 
W88-06676 2L 


SOUTHERN CALIFORNIA COASTAL WATER 
RESEARCH PROJECT, LONG BEACH. 
Approaches for Evaluating Environmental 
Quality; Scientific Problems and Management 
Needs, 
W88-06300 5G 


SOUTHERN CALIFORNIA METROPOLITAN 

WATER DISTRICT, LOS ANGELES. 
AWWAREF Trihalomethane Survey, 
W88-06007 


SRI VENKATESWARA UNIV., TIRUPATI 
(INDIA). PESTICIDE AND INDUSTRIAL 
TOXICOLOGY CENTRE. 

Acute Toxicity of Endosulfan to Crabs: Effect 

on Hydromineral Balance, 

W88-06479 5C 


STATE UNIV. OF NEW YORK AT ALBANY. 
DEPT. OF ATMOSPHERIC SCIENCE. 
Diurnal Variability of Precipitation across the 
Central Rockies and Adjacent Great Plains, 
W88-06359 2B 


STATE UNIV. OF NEW YORK AT 
BINGHAMTON. DEPT. OF GEOLOGICAL 
SCIENCES. 

Rivers: Form and Process, 

W88-06631 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
CENTER. 
Interannual Fluctuations in the Density of Sand 
Lace, Ammodytes americanus, Larvae in Long 
Island Sound, 1951-1983, 
W88-06337 2L 
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STICHTING VOOR BODEMKARTERING, WAGENINGEN (NETHERLANDS). 


STICHTING VOOR BODEMKARTERING, 
WAGENINGEN (NETHERLANDS). 
Method For Measuring Hydraulic Properties of 
Brittle Soil Horizons, 
W88-06185 2G 


STIRLING UNIV. (SCOTLAND). DEPT. OF 
BIOLOGY. 
Toxicity of Chromium, Nickel and Zinc: Effects 
of Salinity and Temperature, and the Osmoregu- 
latory Consequences in the Mysid. Praunus Flex- 
uosus, 
W88-06680 5C 


STRASBOURG-1 UNIV. (FRANCE). 
FRACULTE DE PHARMACIE. 
Deoxygenating Effect and Toxicity of Ground- 
Up Dried Coniferous Needles and Deciduous 
Leaves of Canadian Trees in Water: A Prelimi- 
nary Study in Comparison with Litter of Euro- 
pean Trees, 
W88-06313 5B 


SULZER BROS. LTD., WINTERTHUR 
(SWITZERLAND). 
Frequency Control for Low-Head Hydro Units 
in Isolated Networks, 
W88-06724 8C 


SULZER-ESCHER WYSS LTD., ZURICH 
(SWITZERLAND). 
Electromechanical Equipment for the Ataturk 
Scheme, 
W88-06713 8c 


SUSQUEHANNA RIVER BASIN 

COMMISSION, HARRISBURG, PA. 

* Nutrient Trends and Land Use Changes in Se- 
lected Watersheds in the Lower Susquehanna 
River Basin, 

W88-06548 SB 


Toxic Screening of Surface Waters in the Lower 
Susquehanna River Basin Using the Beckman 
Microtox 2055 Toxicity Analyzer, 

W88-06549 SA 


Third Assessment of Water Quality in the Sus- 
quehanna River Basin, 
W88-06550 SA 


SVERIGES METEOROLOGISKA OCH 

HYDROLOGISKA INST., NORRKOEPING. 
Forecasting Watercooling in the Kattegat, the 
Oresund, and Belt Sea and the Arkona Basin, 
W88-06809 2C 


Environmental Impacts of an Old Mine Tailings 
Deposit: Modeling of Water Balance, Alkalinity 
and pH, 

W88-068 12 5B 


SWEDISH ENVIRONMENTAL RESEARCH 
INST., GOETEBORG. 
Effects of Acid Depositions on Aquatic Ecosys- 
tems, 
W88-06567 5C 


SYDNEY UNIV. (AUSTRALIA). DEPT. OF 
INORGANIC CHEMISTRY. 
Coprecipitation of an Organophosphate Fraction 
from Harbour Water for X-ray Fluorescence 
Spectrometry, 
W88-06129 SA 


SYRACUSE UNIV., NY. DEPT. OF CIVIL 
ENGINEERING. 
Longitudinal Variations in Trace Metal Concen- 
trations in a Northern Forested Ecosystem, 
W88-06154 5B 


TECHNICAL UNIV. OF GDANSK (POLAND). 
FACULTY OF HYDRAULIC ENGINEERING. 
Mathematical Model of Sewage Treatment Plant 
Operation, 
W88-06164 SF 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). 
Walsh Solutions in Hydroscience. 
W88-06526 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). DEPT. OF HYDRAULICS AND 
WATER POWER. 

Model for Simulating Dry and Wet Periods of 

Annual Flow Series, 

W88-06521 2A 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Steady State Model for Dilution in Water Net- 

works, 

W88-06214 TA 


TECHNISCHE HOGESCHOOL TWENTE, 
ENSCHEDE (NETHERLANDS). 
Mean and Variance of Water Currents Induced 
by Irregular Surface Waves, 
W88-06516 2E 


TECHNISCHE UNIV. HAMBURG-HARBURG 
(GERMANY, F.R.). ARBEITSBEREICH 
UMWELTSCHUTZTECHNIK. 
Effect of Sample Pretreatment on the Reliability 
of Solid Speciation Data of Heavy Metals. Im- 
plications for the Study of Early Diagenetic 
Processes, 
W88-06069 5A 


TECHNISCHE UNIV., MUNICH (GERMANY, 
F.R.). 
Generation of Weekly Streamflow Data for the 
River Danube-River Main System: Experiences 
with an Autoregressive Multivariate Multilag 
Model, 
W88-06517 2E 


TEL-AVIV UNIV. (ISRAEL). 
Possible Application of Bacterial Condensation 
Freezing to Artificial Rainfall Enhancement, 
W88-06245 3B 


TEL-AVIV UNIV. (ISRAEL). DEPT. OF 
GEOPHYSICS AND PLANETARY SCIENCES. 
Application of the Lognormal Raindrop Distri- 
bution to Differential Reflectivity Radar Meas- 
urement (Z sub DR), 
W88-06747 71C 


TEL-AVIV UNIV. (ISRAEL). SCHOOL OF 
ENGINEERING. 
Variability of Yield of an Irrigated Crop and its 
Causes: 3. Numerical Simulation and Field Re- 
sults, 
W88-06796 3F 


TENNESSEE VALLEY AUTHORITY, MUSCLE 
SHOALS, AL. 
Influence of Selenium, Salinity, and Boron on 
Alfalfa Tissue Composition and Yield, 
W88-06151 5C 


TETRA TECH, INC., BELLEVUE, WA. 
Effluent Disposal Without Disinfection Section 
301(h) Permits as Case Studies, 
W88-06578 6E 


TEXAS A AND M UNIV,, COLLEGE 
STATION. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Modified Regression Approach for Modeling 

Probability Distributions, 

W88-06349 7C 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF GEOLOGY. 
Factors Influencing Coastal Processes and Engi- 
neering Design Along the Texas Coast, 
W88-06072 2J 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF OCEANOGRAPHY, 
Volatile Organic Compounds at a Coastal Gulf 
of Mexico Site, 
W88-06031 SA 


Organic Compounds of Environmental Concern 
in the Gulf of Mexico: A Review, 
W88-06294 5B 


Atmospheric Transport of PCBs to the Oceans, 
W88-06653 5B 


TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CIVIL ENGINEERING, 
Cation Exchange in Groundwater Solute Trans- 
port, 
W88-06213 5B 


TEXAS UNIV. AT AUSTIN. CENTER FOR 
RESEARCH IN WATER RESOURCES. 
Infiltration From Irrigation Advance Data, I: 
Theory, 
W88-05937 2G 


Unimodal Surface Irrigation Efficiency, 
W88-05948 3F 


TEXAS UNIV. AT AUSTIN. DEPT. OF CIVIL 
ENGINEERING. 
Nonlinear Dynamic Analysis of Fluid-Structure 
Systems, 
W88-06010 8B 


TEXAS UNIV. HEALTH SCIENCE CENTER 
AT HOUSTON. SCHOOL OF PUBLIC 
HEALTH. 

Radium and Radon in Water Supplies from the 

Texas Gulf Coastal Aquifer, 

W88-06323 5B 


TEXAS WATER COMMISSION, AUSTIN. 
ENFORCEMENT AND FIELD OPERATIONS 
DIV. 
Plant Availability and Uptake of Molybdenum 
as Influenced by Soil Type and Competing Ions, 
W88-05984 SE 


THAMES WATER AUTHORITY (ENGLAND). 
CENTRAL DIV. 
Monitoring Sewer Atmospheres for Organic Va- 
pours, 
W88-06463 SA 


THAMES WATER AUTHORITY, LONDON 
(ENGLAND). 
Appraisal of Environmentally Sensitive Options 
for Flood Alleviation Using Mathematical Mod- 
elling, 
W88-06464 2E 


THESSALONIKI UNIV., SALONIKA 
(GREECE). ENVIRONMENTAL POLLUTION 
CONTROL LAB. ¢ 
Distribution of Nutrients in the Thermaikos 
Gulf, Greece, 
W88-06430 5B 


TOKYO INST. OF TECH. (JAPAN). 
RESEARCH LAB. OF RESOURCES 
UTILIZATION. 
Simplified Kinetic Model to Simulate Soluble 
Organic Substances Removal in an Activated 
Sludge Aeration Tank, 
W88-06314 5D 


TORONTO UNIV. (ONTARIO). DEPT. OF 
BOTANY. 
Influence of Temperature, Water and Nutrient 
Conditions During Growth on the Response of 
Brassica Oleracea L. to a Single, Short Treat- 
ment with Simulated Acid Rain, 
W88-05931 5C 





Effects of a Simulated Acid Rain Episode on 
Photosynthesis and Recovery in the Caribou- 
Forage Lichens, Cladina Stellaris (Opiz.) Brodo 
and Cladina Rangiferina (L.) Wigg., 

W88-05932 5C 


TORONTO UNIV. (ONTARIO). DEPT. OF 
GEOGRAPHY. 
Seasonal Fluxes of Some Ions Through the 
Overstory, Underbrush, and Organic Soil Hori- 
zons of an Aspen-Birch Forest, 
W88-06797 5B 


TORONTO UNIV. (ONTARIO). DEPT. OF 
PHYSICS, 
Pressurized Icing Tunnel for Graupel, Hail and 
Secondary Raindrop Production, 
W88-06749 7B 


TORONTO UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Energy Reserves of Three Zooplankton Species 
from Two Lakes with Different Metal Concen- 
trations, 
W88-06093 5C 


TOULOUSE-3 UNIV. (FRANCE). LAB. 
D’AEROLOGIE. 
Radar Observation of Snowfall from a Natural- 
Draft Cooling Tower Plume, 
W88-06256 2C 


TRENT UNIV., PETERBOROUGH 
(ONTARIO). WATERSHED ECOSYSTEMS 
PROGRAM. 
Influence of Oxygen Concentration on the Dis- 
tribution of Mysis Relicta Loven in a Eutrophic 
Temperate Lake, 
W88-06141 5C 


TRIER UNIV. (GERMANY, F.R.). DEPT. OF 
INORGANIC AND ANALYTICAL 
CHEMISTRY. 
Determination of Zinc, Cadmium, Lead and 
Copper in Soils and Sewage Sludges by Micro- 
processor-Controlled Voltammetry in Compari- 
son with Atomic Absorption Spectrometry, 
W88-05923 


TRINITY COLL., DUBLIN (IRELAND). DEPT. 
OF ZOOLOGY. 
Diet of the Leeches Erpobdella Octoculata (L) 
and Helobdella Stagnalis (L) in a Lotic Habitat 
Subject to Organic Pollution, 
W88-06690 2H 


TUDOR ENGINEERING CO., SAN 
FRANCISCO, CA. 
Appropriate Sampling Procedures for Estuarine 


and Coastal Zone Water-Quality Measurements, 
W88-06541 


TURKISH NATIONAL COMMITTEE ON 
LARGE DAMS, ANKARA. 
Overview of Dam and Hydro Plant Construc- 
tion in Turkey, 
W88-06711 8A 


Development of Turkey's Kizilirmak River 
Basin, 
W88-06712 8A 


TURKU UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Effect of Simulated Acid Rain on Performance 
of the Aphid Euceraphis Betulae (Koch) on 
Silver Birch, 
W88-05934 5C 


TURKU UNIV. (FINLAND). DEPT. OF 
PUBLIC HEALTH. 
Elimination of Volatile Pollutants from ‘Water, 
W88-06089 5F 


UKAEA ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, HARWELL (ENGLAND). 
Formation of Atmospheric Acidity, 
W88-06562 5B 


ORGANIZATIONAL INDEX 
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UNIVERSIDAD COMPLUTENSE DE MADRID 
(SPAIN). FACULTY OF CHEMISTRY. 
Determination of Paraquat by Flow-injection 
Spectrophotometry, 
W88-06127 SA 


UNIVERSIDAD DE ORIENTE, CUMANA 
(VENEZUELA). DEPT. OF CHEMISTRY. 
Seasonal Variation of Iron, Copper and Zinc in 
Penaeus Brasiliensis from Two Areas of the Car- 
ibbean Sea, 
W88-06429 5B 


UNIVERSIDADE ESTADUAL PAULISTA, 
BOTUCATU (BRAZIL). FACULDADE DE 
CIENCIAS AGRONOMICAS. 
Adjusted F Factor for Multiple-Outlet Pipes, 
W88-05949 8B 


UNIVERSIDADE FEDERAL DO RIO DE 
JANEIRO (BRAZIL). LAB. DE 
RAIOISOTOPOS. 

Heavy Metal Distribution, Availability and Fate 

in Sepetiba Bay, S. E. Brazil, 

W88-06428 5B 


UNIVERSITA DI CALABRIA, RENDE 
(ITALY). DIPT. DIFESA DEL SUOLO. 
Analysis of Flood Series by Stochastic Models, 
W88-06520 2E 


UNIVERSITY COLL., CARDIFF (WALES). 
DEPT. OF PLANT SCIENCE. 
Comparative Studies of Plant Growth and Dis- 
tribution in Relation to Waterlogging, XIV. 
Iron, Manganese, Calcium and Phosphorus Con- 
centrations, in Leaves and Roots of Geum 
Rivale L. and G. Urbanum L. Grown in Water- 
logged Soil, 
W88-06116 21 


UNIVERSITY COLL., LONDON (ENGLAND). 
DEPT. OF CIVIL AND MUNICIPAL 
ENGINEERING. 

New Technique for Monitoring Alum Sludge 

Conditioning, 

W88-06320 5D 


UNIVERSITY COLL., LONDON (ENGLAND). 
DEPT. OF GEOGRAPHY. 
One Year Irrigation Experiment to Assess 
Losses and Runoff Volume Relationships for a 
Residential Road in Hertfordshire, England, 
W88-06265 2E 


UNIVERSITY COLL. OF WALES, 
ABERYSTWYTH. 
Modelling Pipeflow~ Contributions to Stream 
Runoff, 
W88-06261 2E 


UNIVERSITY OF EAST ANGLIA, NORWICH 

(ENGLAND). CLIMATIC RESEARCH UNIT. 
Relationships Between Concentration and Depo- 
sition of Nitrate and Sulphate in Precipitation, 
W88-06110 5B 


UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF 
ENVIRONMENTAL SCIENCES. 
Positively Charged Suspended Particles: Studies 
in an Iron-Rich River arid Its Estuary, 
W88-05958 2H 


UNIVERSITY OF MANCHESTER INST. OF 
SCIENCE AND TECHNOLOGY (ENGLAND). 
DEPT. OF PHYSICS. 
Optical Disdrometer for the Measurement of 
Raindrop Size Spectra in Windy Conditions, 
W88-06748 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
DEPT. OF CIVIL ENGINEERING. 

New Package Treatment Unit, 

W88-06311 


UNIVERSITY OF SOUTH ALABAMA, 
MOBILE. DEPT. OF GEOLOGY AND 
GEOGRAPHY. 

Erosion Downdrift from Tidal Passes in Ala- 

bama and the Florida Panhandle, 

W88-06073 25 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF GEOLOGY. 
Electromagnetic Mapping of Fresh-Water 
Lenses on Small Oceanic Islands, 
W88-06282 7B 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). DEPT. 
OF CIVIL ENGINEERING. 
Kinematic Hydrology and Modelling, 
W88-06597 


Pipeflow Analysis, 
W88-06611 8B 
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W88-06713 
W88-06714 
W88-06715 
W88-06716 
W88-06717 
W88-06718 
W88-06719 
W88-06720 
W88-06721 
W88-06722 
W88-06723 
W88-06724 
W88-06725 
W88-06726 
W88-06727 
W88-06728 
W88-06729 
W88-06730 
W88-06731 
W88-06732 
W88-06733 
W88-06734 
W88-06735 
W88-06736 
W88-06737 
W88-06738 
W88-06739 
W88-06740 
W88-06741 
W88-06742 
W88-06743 
W88-06744 
W88-06745 
W88-06746 
W88-06747 
W88-06748 
W88-06749 
W88-06750 
W88-06751 
W88-06752 
W88-06753 
W88-06754 
W88-06755 
W88-06756 
W88-06757 
W88-06758 


*U,S, GOVERNMENT PRINTING OFFICE: 1968- 201-486 :80000 


W88-06759 
W88-06760 
W88-06761 
W88-06762 
W88-06763 
W88-06764 
W88-06765 
W88-06766 
W88-06767 
W88-06768 
W88-06769 
W88-06770 
W88-06771 
W88-06772 
W88-06773 
W88-06774 
W88-06775 
W88-06776 
W88-06777 
W88-06778 
W88-06779 
W88-06780 
W88-06781 
W88-06782 
W88-06783 
W88-06784 
W88-06785 
W88-06786 
W88-06787 
W88-06788 
W88-06789 
W88-06790 
W88-06791 
W88-06792 
W88-06793 
W88-06794 
W88-06795 
W88-06796 
W88-06797 
W88-06798 
W88-06799 
W88-06800 
W88-06801 
W88-06802 
W88-06803 
W88-06804 
W88-06805 
W88-06806 
W88-06807 
W88-06808 
W88-06809 
W88-06810 
W88-06811 
W88-06812 
W88-06813 
W88-068 14 




















Subject Fields 
NORTH AMERICAN CONTINENT PRICE SCHEDULE 
NATURE OF WATER Customers in Canada, United States, and Mexice 


please use this price schedule; other addressees, 
write for PR-360-4, 
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WATER CYCLE 


MICROFICHE /PAPER COPY 


a $1.95 . $150.00 
9.95 1.00002 75: enenenene 200.00 


WATER SUPPLY AUGMENTATION 8 
AND CONSERVATION ~ 


25.95 
32.95 


WATER QUANTITY MANAGEMENT 018 
AND CONTROL = 


o0e$ *OSf) BYEALId 10) Ayeued 
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WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 





*Contact NTIS for price quote. 


RESOURCES DATA PRICES EFFECTIVE JANUARY 1, 1988 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 
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SUBJECT INDEX 
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AUTHOR INDEX 
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ORGANIZATIONAL INDEX 
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ACCESSSION NUMBER INDEX 
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